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HIGH SPEED 
ALUMINIUM STRIP 
FINISHING MILL 


For thicknesses from: 0.25 in. (6 
mm.) to under .012 in. (0.30 mm.) 
Max. Width : 53 in. (1,300 mm.) 
Max. Speed: 1,000 ft (300 m.) 
per min. 


This Robertson Four-High Re- 
versing Cold-Rolling Mill was 
recently supplied to the Société 
Industrielle de l’Aluminium, 
Duffel, Belgium, for finishing hot 
rolled aluminium and light alloy 
strip. It is the most efficient high 
speed mill of its kind yet installed 


wt 


THE ROLL STAND. Roll housings and 
bearings are of massive construction. Support 
rolls float in Robertson film lubrication bear- 


regulate the guantity and distribution of the 
rolling oil. Wiper rolls prevent roiling oil from 
passing on to the coiled strip. Strip thickness 


is continuously checked by flying micrometers. 


ings which remain cool at sustained maximum 
loads and speeds. Back tension on the strip 
during the initial run is applied by a multi-roll 
bridle. This unit is hydraulically controlled 
and of a new and improved design. 

Roll temperature is controlled by valves which 


W.H.A. ROBERTSON & CO. LTD 
ORD a2) ENGLAND 


BUILDING OF SENDZIMIR COLD REDUCTION MILLS PLANETARY 
ROTARY FLYING SHEAR MACHINES TORRINGTON METAL WwW 


1,000 h.p. main mill motor drives the rolls 
through totally enclosed, double helical, jet- 
lubricated pinion drive. It delivers constant 
torque up to half speed, and _ thereafter 


constant horse power up to full speed. 


BEDI! 


HALLDEN 
MACHINERY 
VWT.275R 


Mil 
RKING 


LICENSEES FOR THE 
GUILLOTINE ANI 


Ans! 
ANU 





VIGEERS 
4 


help to produce 
High Quality 
Domestic Appliances 


=) 


‘DIMPLEX’ Radiator 
Made on 600 ton BRITISH CLEARING Press 


This British Clearing Press installed in the second of 
two new factories built for Messrs and tae LTD 
at Southampton is helping their major development 
plan in fulfilling the large demand for Dir 
products 


SOLE AGENTS 


R i fo KW E LL for further particulars write or telephone TODAY 


MACHINE TOOL aye WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 








ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 
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MACHINES ANI TORRINGTON METAL WORKING MACHINERY 
WT.275R8 
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WHATEVER THE SHAPE OR SIZE, ASEAWELD 
HAVE A MACHINE TO GET ROUND IT 


Seam welders with long throat—short throat 

deep throat—adjustable throat. Pedal operated 

air operated. One wheel driven—both wheels driven. 
Travelling heads—rotating heads. Travelling jigs 
rotating jigs. Circular seams—longitudinal 

seams (down to 4° dia. on standard machine). 


Aseaweld makes them all, with infinite speed 


regulation on all types. 


ASEAWELD 


ASEASVETS 





Classified Advertisement pages. 117 
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¥) (Rroduc ed by Seated 


MOON STAR 








Qn Nisshin Steel Works, Ltd. 


Head Office 3.4-chome Hatchobori, Chuo-ku Tokyo, Japon. 
CABLE ADDRESS NSWORKS TOKYO 
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you need the expert advice of Fry’s 
Solder Advisory Bureau 
They will investigate your problem, 
recommend and report to you—entirely 
free of charge. 
SEND YOUR{SOLDERING PROBLEMS TO 


FRY’S SOLDER ADVISORY BUREAU 


Tandem Works, Merton Abbey, London, S.W.19 
Telephone: MiTcham 4023 (7 lines) 











And at. ..M™MANCHESTER «© KIDDERMINSTER «© GLASGOW - DUBLIN 


M.RP17 

















press tools 

jigs 

checking fixtures 
gauges 

routing templates 
foundry patterns 
core boxes 
vacuum forming moulds 
drop hammer dies 
stretch dies 
rubber bed tools 
keller patterns 
welding fixtures 
spinning chucks 


double-action draw dies 


A GOMPLETE 
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formulated 
epoxy resins 
and tooling 


CVA EPIFORM formulated resins give high 
dimensional accuracy, high compressive 
strength; high impact strength; good resist- 
ance to abrasion and corrosion; absence of 
cold flow and good adhesion to metal 
inserts and lifting bolts. 


CVA EPIFORM tooling has the advantage 
of reduced cost and time of manufacture; 
reduced weight; ease of manufacture; modi- 
fication and repair, and requires lower 
toolroom equipment investment. 


In addition to the complete manufacture of 
patterns and tooling, CVA offer a full 
technical advice service on the use of 
EPIFORM materials which can be supplied 
separately for customers’ use. 


PLASTICS 


ACCREDITED FORMULATORS 


KEARNEY & TRECKER—C.V.A. LTD. 
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Sft. DIAMETER DRILL JIG 
PRODUCED AT ONE-THIRD COST 
AND ONE-SIXTH WEIGHT OF 
CONVENTIONAL STEEL JIG 


The illustrations show some of the 
stages of fabrication. A drill bush location 
plate is spigoted to the prepared work- 
ing surface-bushes and metal inserts 
are positioned and fixed with wood 
screws and the ‘dam’ is built up—after 
fabricating the main ring the final step is 
to cement in the structural members. 


TOOLING SERVICE 


(MACHINE TOOLS) LIMITED 


GARANTOOLS HOUSE - PORTLAND ROAD - HOVE - SUSSEX 
Telephone: HOVE 47253 Telegrams: Garantools, Portsiade 


LONDON - BIRMINGHAM - GLASGOW - MANCHESTER : BRISTOL 
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Simple tools and attachments adapt the PULLOMAX 


Plate and Sheet-metal Cutting Machine to a wide range 


of applications including :— 


Circle Cutting 
Beading 
Joggling 

Slot Cutting 
Louvre Cutting 
Nibbling 
Doming 
Flanging 

Edge Bending 


A typical joggling operation carried out on a 
Pullomax in 7 MINUTES 
Over-all Dia 13} 
Joggle .. . 8 Deep 
Material 16 s.w.g. mild steel 


The Pullomax Machine has effected 
considerable savings in the production 
of a variety of components. The 
above illustration is a typical example. 
Operations can be carried out on 

mild or stainless steel, brass, copper, 
aluminium, mayuesium, wire mesh, fibre 
board and certain plastics. Made 

in 5 sizes up to a maximum edge- 
cutting capacity of 4” in mild steel 
plate. 


Available for Early Delivery from 
Pullomax P. 7 fitted with 


Sole Agents :— power feed device 


ALFRED “AD 
HE, RBER Tr LTO.,COVENTRY factored Division, Red Lone Works. ap) 


AD332 
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ompiete in a htted case, finest 


ling, cutting and gouging 
made to the well-knov 
high standards. ( 


mven 


arrying ate whe 


REMEMBER MILNE FOR 


Welding, Cutting and Brazin 
Blowpipes 
Cutting and Profiling 
Machine 
Regulators 
s -kconomiser 
Valves and Pipelines 
Electric Arc Equipment 


Resistance Welding Plant and Equipment 





C.S.MILNE & Co.Ltd 


HARLEY WORKS, OCTAVIUS STREET, DEPTFORD, LONDON, 8.£.8 


Telephone- TiDeway 3852 (4 lines) 


Also at 172/174 West Regent Street, Glasgow, C.2 





SHEET 


Spark machining 


-faster, simpler, 


more economical 


than ever! 


The GKN Spark Machine 
is faster, more accurate, more versatile 
The Gkn Spark Machine (Models B1 


higher cutting rates, greater accuracy, and 


and B2) gives 
on the Bea 
finishes than ever 


machine —a wider range of surface 


before. 


it has all these outstanding features 
Both models have a co-ordinate slide movement for 
rapid electrode positioning; an accurate depth stop; 
a dial gauge to show forward movement; an alternative 


work-table for extra paraffin depth. 


Vanufactured by 
WELSH METAL INDUSTRIES LTD 
Caerphilly, Glamorganshire 
Sales Avents UR 
M. C. Layton Limited 
Abbey Wharf Mount Pleasant, Alperton 
Wembley, Middx 
Rudkin & Riley Limited 
Cyprus Road, Aylestone, Leicester 
pees OF Tap 
GIKWN, 
ir ss coum” 
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It is compact and economical 

The GKN Spark Machine is well-made, sturdy and 
compact. All parts of it—work head, electrical equip- 
ment and paraffin system—are mounted in the same 
cabinet. Yet with all these advantages, installation and 


running costs are low. 


You should know more about it 


Whether you are engaged in forging, wire-drawing or 


press-tool making, the GkN Spark Machine is something 
you should know about. Write to our Sales Agents for 


the new brochure on:— 


the 
GIKGN 
Spark machine 


DESIGNED BY THE GKN GROUP 
RESEARCH LABORATORY 
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 Stelvetite-plastic bonded 
to steel-has put a new face 
on Baldwin and Francis 


Switchgear Panels 


SOMETHING NEW IN STEEL Until recently steel a! 
ways needed periodic repainting. But not any more. Stelvetite 
even arrives with a finished surface in the colour you choose. 
A surface finish which lasts for ever. Stelvetite’s permanent 
P.V.C. surface resists scratches, acids, detergents and time. 
Thus, in all manner of steel fabrication, Stelvetite saves on 


eapensive surlacing processes 


Plastic 
bonded 


* Accepted by th 

Council of 

Industrial Design for 
Design Index 


It can be worked and welded as steel, comes in a wide range 
of plain or embossed surfaces and is used to fabricate, among 
other things, lifts, doorsycar panels, partitioning, furniture, 
kitchen equipment, walls and cladding—all of them colourful 
and permanent. 

Investigate Sjelvetite. It may well save you a small fortune 


or a large one 


1/l enquiries about Baldwin & Francis 
Switchgear Panels should be made to Baldwin 
& Francis Ltd., Eyre Street, Sheffield. 





STELVETITE*—made in co-operation 
with BX Plastics Ltd.—by John Sum- 
mers & Sons Ltd., who produce over 
52,000 miles of sheet steel every year. 
Write to us at Dept. $.M., Shotton, Chester, 
for full information 
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7 AN EYE ON 
~~ RESEARCH 


The precision and abso- 
lute dependability of a 
Cowlishaw Walker press 
enables exacting research 
work to be carried out at 
the National Engineering 
Laboratory of the Depart- 
ment of Scientific and 
Industrial Research, at 
East Kilbride. 





In industry the same ster- 
ling qualities of Cowlishaw 
Walker presses guarantee 
better pressings and much 
longer tool life. 


a : 
, \ 
66666666 
6666666 


Lee) « 
| 


COWLISHAW WALKER ano company umire 


BIDDULPH. STOKE-ON-TRENT * Phone: Biddulph 3254 * London Office: 117 Victoria Street, Westminster, $.W.1. Victoria 5472 
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BRITISH ROLLING ee oe LIMITED 
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PRESS 
BRAKES 


\ 














Seam 
locking 


on 22 SWG 


sheet 


Spin Dryer 


bodies 


tat 4 
: z en 


ai 


For making sharp bends in dead straight lengths—and for forming sections 
in all metals, in all thicknesses up to 20 ft. wide—Bronx Press Brakes are 
faster and more versatile than folding machines. They can be tooled for 
seam-locking, punching, shearing and notching, etc. 

Range of sizes from 10 to 1,000 tons pressure. 

Illustration above shows 40-ton Bronx Press Brake (with Horn attachment) 
at C & C Products Ltd., Merton Abbey, London, S.W., makers of the 
Drial Major—Spin Dryer. The operation shows seam-locking body-front 
to body-back. 


No matter what make of Press Brake you use, our FREE TOOL 
SERVICE is at your disposal. 

Send for explanatory leaflet. 

Large stocks of Tools are held for immediate despatch. 


BRONX ENGINEERING CO. LTD., LYE, WORCS. tei: ive 2207 4 2008 
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—ciaky 1* AGAIN 
NOW WITH NEW Synchrospot 





LOW COST 

FULLY SYNCHRONOUS 
GENERAL PURPOSE 
WELDER CONTROLS 


Sciaky were first with Dekatron Timers for special purpose R 
Welding Plant. Now, the advantages of } 

available for all types of general purpose spot and pr 

with the new Sciaky, four el ‘SYNCHROSPOT' f 


digital welder control 


features: 


@ ELIMINATES CURRENT SURGES--SAVES UP 
TO 25°, POWER 


@ IMPROVED DUTY CYCLE-—-LONGER ELEC- 
FRODE LIFE 


@ WELDING SPEEDS UP TO 750 SPOTS PER 
MINUTE 


@ EACH SEQUENCE TIME 100 CONSISTENT 
100°,, ACCURATE 


@ FINGER TIP HEAT CONTROL ADJUSTMENT 
@ PLUG-IN UNITS FOR EASY MAINTENANCE 


@ SUITABLE FOR ALL SPOT AND PROJECTION 
WELDERS 


Synchrospot — consistent, accurate, fast! 


SCIAKY ELECTRIC WELDING MACHINES LIMITED 


Falmouth Road - Slough - Bucks 

















Telephone: Slough 25551 (10 lines) 








> 
4 












SeP TEMBER 1960 ___ SHEE z ME TAI _INDU ISTRIES — 15 





without removing guide pillars 


AATRIY 


TOOL COMPANY LTD 





























SURFACE GRINDER 


various sizes available 
for early delivery 





Developed to grind dies without removing steel 
sections and guide pillars. 20 inch diameter wheel 
and extra wide table accommodates all general 
die work. Feed combinations ensure a fine finish 
and lengthen die life. Send for full details. 


SOLE AGENTS 


for further particulars write or telephone TODAY 


WELSH HARP, EDGWARE RD., LONDON, N.W.2. 
TEL: GLADSTONE 0035 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW —TEL: MERRYLEE 2822 
Thempron 5 


ROCKWE LL 


MACHINE TOOL LTD 
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W. BARNS & SON (HOLLOWAY) LIMITED 
are proud to announce their hundredth anniversary. 
They extend thanks to their many clients for valued 
support in the past and, with the opening of their A 


new extension last year, assure them of continued 






and even better service in the future. 


WIRE WEAVING PERFORATED METALS 


W. BARNS & SON (HOLLOWAY) LIMITED, Globe Works, Queensland Road, Holloway, N.7 
Telephone : NORth 3347/8 Telegrams: Perforation, Holway, London. 








i] 
’ 
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4 PRESS TOOL PUNCHES 
and SPARK EROSION ELECTRODES 


| Quickly. Acceunately. Easily 


THIEL 
— 152 


PUNCH SHAPER 









a 





Into up-to-the-minute toolrooms now » 
comes the new THIEL 132 profileand punch & By 
shaper, with greatly improved performance, ‘a: 
and increased earning capacity. Here's <4 
what the THIEL 132 accomplishes—quickly, 


accurately and casily. 


» PRODUCES PRESS TOOL PUNCHES WITH OR 
WITHOUT BASE 






ca PRODUCES ELECTRODES FOR SPARK 
EROSION MACHINES 
- PRODUCES SINGLE OR BATCH PROFILE 
COMPONENTS ECONOMICALLY 
e REQUIRES ONLY SIMPLE SHAPING-TOOL BITS 
on ROUGHING CUTS UP TO 3” ON TOOL STEEL 
e HIGH SURFACE FINISH EVEN ON DIFFICULT 
. MATERIALS 
- ACCURATE ON THIN-WALLED PARTS 
co SLOTTING ATTACHMENT, TAPER SHAPING 
ATTACHMENT, AND MICROSCOPE ARE 
AVAILABLE 
R O C ROCKWELL For further particulars write or telephone TODAY 
MACHINE TOOL LTO. | ig WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 





ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 
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PLATE BENDING PRESS FOR BOX 
SHAPE 


The principal feature of this press is its 
balanced swinging head. This enables a 
box form to be completed after which che 
head is swung out of line with the frame 
to allow for the removal of the workpiece 
This example is 100 tons capacity, is 
powered by one ram and accommodates 
up to 48 in. plate. Additional rams are 
used ir accordance with tonnage required 
and vith of plate. Details of various 
presses already developed can be supplied 
upon receipt of specific enquiries 


PLATE BENDING PRESS 


This type of press is supplied in a 
variety of lengths and capacities. The 
one shown is 40 tons power and ac 
commodates } in. plate 6 ft. wide. it has 
3 in. daylight and tools and a 6 in. stroke 
power is provided by a high-speed pump 

A single ram machine is supplied for 
plates up to 4 ft. wide and additional rams 
are added in accordance with size of plate 
and power required. in bending machines 
it is not only the gauge of plate but also 
the width of “*V'’ opening on the tool 
which determines the power required 
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A FOUR-COLUMN DOWN-WORKING 
PRESS 
This is typical of many presses in the 
high tonnage range. it is 1,000 tons 
capacity and incorporates various limit 
switches volume control valves, time 
switch and push button control An 
automat ycle can be set in motion 
which can be pre-set to give a series of 
speed changes of the stroke as follows:— 
(a) Fast Approach period; (b) Slow- 
down period ) Pressure build-up 
period 1) Dwell period, holding the 
pressure 
Ac the completion of this pre-set cycle 
the ram returns rapidly to top position 
ready for next cycle which is commenced 
at the tou of a button 


A GENERAL SERVICE PRESS 


Most Tangye presses are tailored to suit 
a customer's particular needs but this 
is an example of one of the standard 
lines it is available in 70 or 90 tons 
capacity (Brit. Tons.) and is of girder frame 
construction Open sides allow any 
length to be accommodated up to 10 in 
width and it is suitable not only for heavy 
general service purposes but its precisely 
controlled hydraulic power makes it 
equally effective for extremely delicate 
work Daylight is adjustable from zero 
234 in. and width accommodated is 
n between uprights Power is 
supplied by a Tangye double-plunger 
type hand-pump but a motorised unit 
can be supplied 


HYDRAULIC PRESSES 
AND MACHINES 


These examples are but a few of the large variety of 
“Tangye”’ Hydraulic Machinery and Equipment. 

“Tangye” Hyraulic Power, in the experienced hands 
of the Hydraulic Division designers, is tailored to suit 
the exact operation it will be called upon to perform 
It is therefore possible for us to gratify our Customer’s 
every wish and we are not tempted to persuade him to 
‘make do” with a standard design for we know we can 


offer something a little better 








SMETHWICK - BIRMINGHAM ° Phone: SME 1181 


AREA OFFICES AT LONDON, MANCHESTER & GLASGOW EXPERT ADVICE 
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STRIP MILL COLD REDUCED 


STRIP MILL HOT ROLLED 
ALL GRADES AND QUALITIES 


BLACK C.R.C.A. P.F. 
ZINC COATED 


GALVANIZED FLAT & CORRUGATED 


LEADCOATED AND TINNED 








| BLACK M.S. SECTIONS 








SQUARES HALF ROUNDS 


TEES 











‘MEDIUM & HEAVY M. S. PL 


ATES 














SAMUEL MERCER & CO. 


STEEL STOCKHOLDERS. ESTABLISHED 1900 


ELDON STREET HOUSE * ELDON STREET 


LONDON, E.C.2 


Telephone: BISHOPSGATE Telegrams: RECONCILED 


5651 4 lines 


AVE. LONOON 


Warehouses: PADDINGTON NEW YARD, G.W.R., ALFRED ROAD, HARROW ROAD, W.2 
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Bright Cold Rolled in Carbon and 
Mild Steels 


Hardened and Tempered Steel 
in all finishes and tempers 


Hot Tinned Steel 


Electro-Galvanized Steel 


The EFFINGHAM STEEL WORKS LTD 
WASHFORD ROAD - SHEFFIELD 





Telephone: 
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STRAIGHT-SIDED 
SINGLE-ACTION 
T.R. SERIES 
POWER PRESSES 
|, 2 and 4 POINT 
SUSPENSION 


These many features, 
essential for 

greater productivity 
are embodied in this 
range of Wilkins & 
Mitchell Power Presses 
—the presses that 

cut costs... 


HIGH TORQUE CLUTCH 


DEEP-BEAM 
ALL STEEL SLIDE 


ALL-STEEL HEAVY 
SECTION FABRICATED 
CONSTRUCTION 


@ FULL ECCENTRIC DRIVE 
e@ HEAVY DUTY DEEP 


GUIDED DIE CUSHIONS 


BUILT-IN DRIVE 
FOR AUTOMATION 
FUNCTIONS 


FULL-FLOW 
CIRCULATING 
LUBRICATION 
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(B'HAM) LTD. 
Regina Works, Alcester Street, wodirveg--sarn B 1% 


Telephone: MIDiand 6246 (6 lines) Telegrams “Capable, Bir: 





Viaduct Works, 
LONDON North Circular Road, 
South Chi ‘ 


WORKS 


‘Phone: LARKswood $2212/3 


MAKE A NOTE OF THE NAME—YOU’LL DO BETTER AT MORLEYS 











24 SHEET METAL INDUSTRIES SEPTEMBER 1960 












A new model? 
VILL EL? 





Take a sales curve and relate it to the shape 
of your new product. Perhaps dies comes into it. Dies that are precise 


though large. Dies with a fine finish. Dies soundly constructed for dependability 
under the stresses of modern mass production press work. Vickers 


design them, make them, prove them, give satisfaction with them. 


Dies by VEGZBRS 


Vickers-Armstrongs (Engineers) Limited 


DIE DEPARTMEN I x RK ‘i ASTL SPO? NE NE NEW or 
Vickers at the planning stage E AENT ELSWICK WORKS NEWCASTLE UPON TYNE 4 PHONE NEWCASTLE 33! 





FOR YOUR NEXT PROJECT.. 


Talk over your requirements with 


TGA EN4O8B 
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LEOPOLD 
LAZARUS 
LIMITED 















NATIONAL 
STEEL 


















UNITED KINGDOM REPRESENTATIVES 


for 


NATIONAL STEEL CORPORATION 
of Pittsburgh, Pennsylvania, U.S.A. 







Incorporating the... 






WEIRTON STEEL COMPANY 
GREAT LAKES STEEL CORPORATION 
THE HANNA FURNACE CORPORATION 








Due to the opening of the St. Lawrence seaway, we can 
now favourably compete in the supplying of 


Hot & Cold Rolled Strip 
Hot & Cold Rolled Sheet 







Also:— 
Tinplate and Blackplate, etc. 








CITY WALL HOUSE, 
79-83 CHISWELL STREET, 
FINSBURY PAVEMENT, 

LONDON, E.C.1 








Telephone: MOORGATE 5688 
Telegrams: ORMINLAZ LDN. 
Telex: G.B. L.N. 28872 
















| 
| 
| 
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H,0 GRANNYS BATH = 


Press shop personnel prefer 
. Udal. Pity about that 
last word, we were getting 
quite alliterative. Still, you 
can’t leave Udal out of any 
discussion on automation. 

/ We simply devour problems of 
mechanisation and efficiency 
—big or small. Grabbing the 
nearest stumbling block we 
proceed to turn it into a 
paragon of utility. We Udalise 
it (ha!) 


Taking a bold step forward 
with both feet firmly on the 
ground is only one example 
from our repertoire of auto- 
mative acrobatics. Why not 
call us in and see what we can 


do in your factory? 


CPAs . 
oR 
| —~ LIGHT MAGIC UD | & 





















= EYE TO |SEE with GROUP 
WALLOPES @ Fe WY J. P. UDAL LTD. 
=a Interlock Works, 
5 Court Road, 
- Birmingham 12 
s58 THT Cal: 31146 
A fh 
iss! Ge gf 


PRD « 


A 
Sence 


FLAT THINGS 
BECOME BENT 
TUINGS 


(wHIPPEDOUT BY) 
YOALISER MOQ 


WHICH ARE PUT 
IMANO OvT OF 

CTHER THINGS 

BY MANY UDALISER « « ° 





Wurs $s 


Wdalisation 
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of 
SHEFFIELD 


Auxiliary Equipment for 
Strip Mills, Box and 
Tube Works 


Full range of Slitting Machines 
for .005" up to 4” thick Coils: 
6’- 48” wide and 1 cwt. to 10 tons 





FRED CAM (ENGINEERS) LTD,, s soun sr., suerrue.o 2 


Telegrams: “‘ Camshef, Sheffield 2°" Telephone Nos. 51824 and 52339. 
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W40 8 ft. x 14g. Bending 
Brake in use. 


FOR VARIED FOLDING 


WITHOUT HEAVY DIE COSTS 
Sheerness . USE THE 


CHICAGO 
Sample of work produced. Photographs by BENDING BRAKE 


kind permission of Messrs. Venduct Ltd., : 
Leicester. with BOX and PAN fingers. 


@ Tight bends and straight edges are assured by the construction 
of the machines. 


@ Divided fingers for box and pan work enable a variety of other 
work to be done, including radius bends, trunking and bend and 
press folding. 


@ Supplied for hand operation or with a power drive which greatly 
increases the output of the machine. 


@ Made for maximum capacity of 14g. in 4 ft., 6 ft. and 8 ft. lengths. 
Other models are 2 ft. & 3 ft. x 16g. and 6 ft. & 8ft. x } in. 


Send for illustrated circular. 


OLIVER Soriiscare waver 


TELEGRAMS iy a MANCHE 
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BARREL 
PLATING 
EQUIPMENT 


Special well-proven features are built into EFCO- 


Efco-Udylite 





Use Udylite fully immersed plating barrels, such as 


Quality Labels high current carrying electrical contacts and 
sang large perforated area. Specification plating is thus 
Nickel Chromium 


Plate achieved at the highest output per barrel, providing 





economies in labour, floor space and maintenance. 





wap % 
Taa\ 


Gi) ELECTRO-CHEMICAL ENGINEERING CO. LTD. 


SHEERWATER, WOKING, SURREY. Telephone WOKING 5222-7 
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SINGLE ACTION 

STRAIGHT SIDED a 
MECHANICAL PRESSES ©-23 
|, 2 and 4 POINT SUSPENSION 


‘, 





Deep section rolled steel plate fabri- 
cated, shrunk-in tie rod construction. 


Full eccentric drive 


Air operated brake and clutch unit. 


Double helical high-speed reduction 
gears ensuring smooth and silent 
transmission. 





Slide, Tools and moving platen fully 
air counterbalanced. 


Extra long guides ensuring accurate 
precision guiding of slide and die 
cushions. 


Flywheel mounted by independent 
bearings on stub-shaft. 


Fully automatic re-circulating lubri- 
cation system. 





Enquiries to 
Sales and Engineering Offices: 
CHARLES S. W. GRIGG LTD. WELDALL & ASSEMBLY LTD 


® MEMBERS OF THE TRIPLEX 65-67 HANWORTH ROAD, OLD WHARF ROAD, 
SAFETY GLASS GROUP HOUNSLOW, MIDDX. ENGLAND STOURBRIDGE, WORCESTERSHIRE. 
Phone: HOUNSLOW 7241-42 Phone: STOURBRIDGE 4661 (7 lines) 
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SHEET: EXTRUSIO 


Users of aluminium can now reap the 
benefits of Grades service! From now onwards 
full stocks are being maintained to meet every 
demand at short notice. 

In addition to a comprehensive range of 
standard size sheets and plates to BS 1470 
and other related specifications, our modern 
warehousing facilities and equipment enable 
us to Offer you cut sheet, strip and mill length 
coil prepared to the sizes you require. This 
saves you time and money; eliminates scrap 
and unusable off-cuts. 

We can also offer Rounds, Squares and 
Hexagons in free-machining alloys. If you use 
Angles, Channels, Tubes and other extruded 
sections, we have these too. 

Prompt deliveries by road throughout the 
Country. You can put an end to your stock 
problems by sending your enquiries to us 








ALUMINIUM DIVISION O 


GRADES .. 


HANWORTH LA 
Telegram 
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ACETYLENE or 
PROPANE? 








aa 
tg 
F 
oe 
fe 
= 
Zz 
ats 


For the right answer, for the right gas, 

and for the best service—ask British Oxygen Gases 
Does your type of production call for Propane? Only British Oxygen Gases has this breadth of 
Acetylene? or both? British Oxygen Gases will give experience and only British Oxygen Gases can offer 
you an unbiased answer. Because British Oxygen you such a complete delivery service of industrial 
supply gases for all purposes, they can help you gases—in cylinders, or in bulk from its nation-wide 
from experience to choose the most efficient, most tanker fleet—and lend you storage tanks as well if 
economical gas for your particular production needs you need them. 


BRITISH OXYGEN GASES LIMITED a (ED) company 


27 St. James's Place, London S.W.1 
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Bolts, Nuts, 

Set Screws, Studs, 
Machine Screws, 
Wing Nuts, Dome Nuts, 


Flat and Spring Washers 


FREDERICK MOUNTFORD (BIRMINGHAM) LIMITED 


Fremo Works, Moseley Street, Birmingham, 5 
Telephone: MIDiand 7984 PBX. Telegrams: ‘FREMO,’ Birmingham 


Codes ABC 5th edition Marconi International 
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SRS o ol 


“2 HIGH SKIN PASS MILL” By courtesy of Guest, Keen & Nettlefolds Ltd 
eS > 


CRS 
< FARMER NORTON 


TELEX 66492 





SEPTEMBER 1960 SHEET METAI INDUSTRIES 





“You'll never find the equal 


of a genuine Jacobs chuck unless 


it’s another genuine Jacobs 
chuck. Your dealer can supply 

genuine Jacobs chucks in 
all sizes for light, medium or 


heavy duty. ‘s 


INSIST 
ON 
GENUINE 


Jacobs 


CHUCKS THE JACOBS MANUFACTURING COMPANY LTD © ARCHER ROAD 


SHEFFIELD 8 
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No! Ring Smethwick 2121 


for all industrial furnaces 
INCANDESCENT SMETHWICK + ENGLAND 


16/22E /60 
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British Kedesvel: 


Specialists in complete design and manufacture 
of all types of standard and special purpose 
resistance welding equipment from | KVA to 
1500 KVA or greater, and including fully 
automatic conveyor and hopper fed lines for 


high production requirements in the auto- 


mobile, aircraft, steel,drum and wire industries 
and all branches of engineering. 


@ Special Purpose Jigs and Fixtures 
@ Press Tools and Dies 
@ Electronic Controls 
@ Tube Mills 
@ Cycle Rim Forming and Welding Equipment 
@ Automatic Arc Welding Machines 
@ ‘UNIFLEX’ Kickless Welding Cables 
15 KVA Single head Rivet 


Heating Machine available also 
with dual or triple head 





Heavy duty 
500 KVA Proje tion 
Welding Machine 


$0/75 Kl 4 
pneumatic Spot Welding 
Vachine with high lift 


head features 


LEADERS IN RESISTANCE WELDING | 


BRITISH FEDERAL WELDER & MACHINE CO. LTD. 
CASTLE MILL WORKS, DUDLEY, WORCS. 
TELEPHONE DUDLEY 54701 
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FRENCH 


346 


Tel: WESTERN 6077 (8 lines) Telex: 23182 Groms. ACCURATOOL LONDON TELEX 











DOWDING & DOLL LTD 








BOMBLED 


UNIVERSAL SHEET METAL BENDER AND FOLDER 
MODEL 251F 


Robust and versatile, this powerful machine can be operated on a 
semi-automatic cycle — clamping, bending, forming the correct angle, lowering 
the folding beam and releasing the clamping pressure — simply by pressure 

on foot switch. Alternatively, any of these operations can be performed 
independently. Clamping and bending beams are powered by independent 
motors with provision against overload. The work can be speedily and 
accurately positioned by an adjustable rear guide and a graduated dial 
controls the bend length 


Maximum sheet width 82: Maximum thickness '¥e4". 
Rear guide adjustment 4}" to 44 
Motors: Folding, 8 H.-P. Clamping, 3 H.P. 


Write for brochure SM/2I| 
SOLE U.K. DISTRIBUTORS 


KENSINGTON HIGH STREET, LONDON, W.14 
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ENTHOVEN sctoee erooucrs 


1 SOLID SOLDER STICKS 





2 SOLID SOLDER WIRE 
3 ENTOCENE SOLDER PAINT 
4 PLUMBERS METAL 

& SOLDERING FLUXES 

6 INGOT SOLDER 


7 SOLDER WASHERS 


A few examples from a wide range 
of solders and solder products 
manufactured by Enthoven. If 
there’s a soldering job to be done, 
there’s an Enthoven product to do 
it—a product which stems from 
150 years experience and 


‘know-how’ in non-ferrous metals 


If you use solder you should contact 


Enthoven who will be 


pleased to assist you technically in 


addition to supplying 


the finest quality materials. 


As a first step why not 
send for our booklet on ENTHOVEN 
SOLDER PRODUCTS 


ENTHOVEN SOLDERS 
LIMITED, 


Sales Office & Works 
Upper Ordnance Wharf, 
Rotherhithe Street, 
London, S.E.16 

Tel: BERmondsey 2014 


Head Office 

Dominion Bulidings, South 
Piace, London, E.C.2 

Tel: MONarch 0391 
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SHEET METAL MOTORIZED POWER GUILLOTINES 


WORKING 8 ft. x ~ in. 6ft. x $ in | 
6 ft. x 4 in. 4ft. x ain. 

MACHINERY 2ft., 3ft., 4ft., Sft. x ain. 

OF EVERY DESCRIPTION 


a 
WHEELING MACHINES 
POWER & TREADLE 

GUILLOTINES 
BENDING & FOLDING 
MACHINES, ETC. 
SPECIALIZED ROLLING 
MACHINES 


& 
Send your orders to the 
Pioneers with the Trade 
Wide Reputation. 


GEORGE 
KENDRICK tro., sraproro st., siRMinGHaM, 5 Bft. x ain. 


Guillotines 
Telephone: Midland 1648 









































The flexibility of a “BALLARD” is acknowledged! 
THE NAME CONVEYING OVENS it is capable of handling articles of diverse weight, shape 


Ma and size and with its wide range of stoving times and 
~~ 4 


controlled temperature can satisfactorily deal with 
multifarious colours simultaneously. 





A “Ballarri” installed at 
W. Redmzn & Company 
producing stove enam- 
elled road signal lamps. 


F. j. 


BALLARD 


& co 


LTD 


TIPTON, STAFFS 























— P R I T T — 


COMPANY 





















STEEL SHEETS 
& PLATES 


COLD REDUCED 
HOT ROLLED 
ENAMELLING GRADES 
ZINC COATED 
LEAD COATED 
TINNED & GALVANIZED 
PLASTIC COATED IN COLOURS 


SHEARED to your sizes 


M.S. BARS 


FLATS, ANGLES, ETC. 


e 
TINPLATES 
ELECTROLYTIC & HOT DIPPED 
* 


ALUMINIUM SHEETS 


ACCREDITED STOCKISTS FOR JOHN SUMMERS & SONS LTD. 
PLASTIC COATED STEEL SHEETS IN TEN COLOURS 























' Struggling with a welter of competing firms all pushing 


‘separate pieces of finishing equipment is a serious drag on 
personnel strength. A tangle of detail is involved and the 
- overall picture of a complete finishing system easily lost 
sight of. That is why leading manufacturers delegate the 
whole responsibility to a single specialist organisation— 
.. Lysaght-DeVilbiss. we 


LYSAGHT-DEVILBISS DIVISION OF JOHN LYSAGHT’S BRISTOL WORKS LTD. 














| (with Python 
_ by Lord Leighton 
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ES 


cnown to mill men 
















* 


a most enviable 

mt of modern manufacturing 
fs, enabled Robertsons 

ent in the world, 

d other metals into sheets, 

y high speeds and to the closest 

oul ised world, the trend towards increased 
ization and productivity has been helped 
progress in design and manufacture. 

; ontribution, mankind everywhere is enjoying at 


easing rate, a better standard of living. 





A Cutting-Up Line supplied to the 
order of Samuel Fox and Co. Ltd., 
Stocksbridge, to flatten and shear 
stainless steel sheets from coils 
supplied by Shepcote Lane Rolling 


Mills Ltd. ee 

A similar plant has been supplied to WR 

Firth-Vickers Stainless Steels Ltd., 

for the Shepcote Lane Warehouse W. H. A. ROBERTSON & CO. LTD - BEDFORD - ENGLAND 


LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS. HALLDEN 
GUILLOTINE AND ROTARY FLYING SHEAR MACHINES, AND TORRINGTON METAL WORKING MACHINERY wt.2945 
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Only 
in the 
Desoutter 


season!* 


Is it 
always 
as crowded 
as 


this ? 


*But then, it’s always the Desoutter season! 


DESOUTTER DIE SETS 


Immediate delivery to all areas. Ring Colindale 6346 


DESOUTTER BROTHERS LIMITED, 121 HAY LANE, KINGSBURY, NW9. GRAMS: DESPNUCO, HYDE, LONDON 
CRCOIE 
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New Machines from 


WILLIAM WATTS 


: 
« 
: 
; 
i 
: 
i 
; 


| 
| 
| 


Guillotines Open Fronted Hydraulic : 
ee en ScTo 5 « 2,000 Cap Zeulenroda Model PYE 25/630 : 
; £1,323 Adjustable stroke from 0-20” : 
Zeulenroda “Model ScTo 8 « 2,000 Cap. Gap 14” 
i” x 66" £2,187 Table Size 39” « 20” 
Apresta Model ScTo 6.3 x 3,150 Cap Infinitely Variable speed 190°/425 
10’ £3,051 I.P.M. £996 
Apresta Model ScTo 12.5 =~ 2,500 Cap. 
Add a Special Machines 
Punch Sheerin and Cropping Machines Automatic Stamping Machine MORGENROTHI 
Mafrino Model KS ont 
Model PAStU 2.5 
Cap rounds 14” hacen 5” Max. P 24 T 
Punching 2 in 4’ £760 ax. Pressure 24 Tons . : 
No. of strokes per. min. 800—1,250 ; 
Power Presses Stroke of ram }” | 
AUE Open Fronted Eccentric Adjustable Bed Adjustment of ram 4/5” 
Model PEEV. 40. Max. Width of material ? 
Cap. 39 Tons Number of Strokes per min. 90 Max. Feed of material 4 
Adjustment of Stroke 3” £1,202 Max. Thickness of material 4 £826 


Telephone: Nottingham 55502 | 
witttAmoM WATTS LiMiTED ) 
CANAL STREET NOTTINGHAM | ) 


**GOLIATH?”? Portable 


ELECTRIC HAND SHEAR 
Cuts up to 14g. M.S. also Hard Stainless Steel 

















( 





BRITISH 
MADE 





a 





The ‘*Goliath'’ Portable Electric Hand $ C LDERS 
Shear is indispensable wherever sheet 
metal of any class requires cutting. It will 
cut steel, aluminium: brass copper, mc, | | | TINMENS, PLUMBERS AND OTHER QUALITIES 
fibre, etc., etc., and without burr. It will . . 
cut straightsand curves with equal facility, | | WIRE or TAPE, Solid or resin cored 7, 
WEIGHS ONLY  !2rge or small circles. Easy to operate, | | TO BRITISH STANDARD SPECIFICATIONS 
little or no pressure is required behind | 
6b. the machine, which finds its own cutting 


speed (hard pressure does not increase 
cutting speed 


ARTHUR DRYSDALE ($500 
AND CO., LTD. BATCHELOR, ROBINSON & CO. LTD. 


58 COMMERCE ROAD, WOOD GREEN, LONDON, N.22 | || 19 BORDESLEY PARK ROAD - BIRMINGHAM 10 


Telephone: Bowes Park 7221 GRAMS: “STANNUM, BIRMINGHAM" PHONE: VICTORIA 2291-2 
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O, 
FIRTH) 


A) 
BROWN 







PUNCHING 
TOOL-STEEL 


CCW provides a notable combination of hardness 
and toughness making it an excellent shock-resisting 
tool steel for cold punching work. Amongst its many 
uses are press and forming tools, dies and rings for 
the production of metal containers, casement tools 


for mild steel and cold heading dies. 


A useful degree of red hardness at elevated 


| temperatures has led to CCW being used also for 
hot heading dies, forming and pier ing tools and 
Purposes where short ntact with hot metal 
> is \ involves only restricted rise in tool temperature. 
. si ' se de 
Heavy punches () Very clear printed data on this steel is available 
° Press and forming tools a upon request 
- po equest. 
Dies and rings for metal i ff 
Lf, 
containers \ 
fee . mn ae at > 
Casement tools for mild stee \ eet >» 
. £ a 
Caulking and bending tools < ; 3 
= ag 
Cold heading die FA 
. r > 
Hot heading i Sa 
o 
Forming and piercing tools i f 


FIRTH | BROWN 
CY) 





; 
ALLOY STEELMAKERS FORGEMASTERS . STEEL FOUNDERS . HEAVY ENGINEERS 
r 
THOS FIRTH A JOHN | BROWN LIMITED . SHEFFIELO ° ENGLAND 
; 


i 
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FOR SHEET 
a : 


od 
; P> 
TANK & WASHER 


TRAMMEL HEADS CUTTERS 








ee Se Ode eee 


, Use 

















AUTOMATIC 
CENTRE PUNCH 


Made by James Neill & Co. (Sheffield) Ltd., and obtainable from your usual suppliers 














SINCE 1807 


rae 
\e. 


FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE-LONDON -E.C.3. Phone ROYAL 486! 
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SHIMWELL ‘LONDON’ KNYGHTS 
Someones armourer isnt using London Brand! 


There wente a brite knyght offe to joust 
(Hys *‘ London’ cote ashine!) 

Who wen unhorsed by his dull foe 

Was yet strong-armored ‘gaynst the bloe— 





Tryumphante cried, *‘You too shude goe 


‘1 


For ‘London’ Brand, lyke mine’ 
a 





\ ~ 
Zs ijeoaes 
a 8 thu a, 
. to Sacu 
pod ell Tende Tlesie f; t genti) 
© Shee OC, ‘tis « Ue k 

* A sixteen page brochure, } (by thar hae With thy. § London ' Bent 
7 at hot © lede ande 

giving full details of the excellent / into many dy Methode) sue OF tin cot te 

: lasty © thyngs dothe ing 

properties and some of the endless ee *N& and Wel alll ¢ 1u Well 

. : ‘ ani r Son 
applications of ‘London’ Brand \ Protekt lad long. 


sheets, will be sent gratis on request 


SHIMWELL & C° LTP.ONPoy, > 


WELLINGTON ROAD, LEYTON, LONDON, E.10. LEYtonstone 2281 /2 


RONNOQVIST ‘paasses 


@ This type LV inclinable Press is one of the wide range 
now available in this country from Ronnqvist & Soner 
of Sweden. 








@ These presses are characterised by up-to-date design, 
first-class workmanship and the highest quality 
materials. 


@ Rénnqvist Eccentric Presses are made in a number of 
types and range from 16 to 250 tons capacity. 
Ronnqvist Friction Screw Presses range from 30 to 
750 tons. 





DELIVERY OF MOST 
SIZES CAN BE GIVEN IN 
UNDER SIX MONTHS 








wacuwaroostro 40 Sole Agents for RONN@QVIST & SONER, SWEDEN >— 


LANCING MAGHINE TOOLS LTD. 


| 
| 
| LANCING 


on OR i i a On = WAY a On, SUSSEX 


$4 





LONDON OFFICE: 3 Clement’s Inn, W.C.2. Telephone: CHAncery 4074/5 
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COLD FORMED 
AYRSHIRE METAL SECTIONS 





/ / / Almost any profile up to 73 in. deep 
/ 


and 24 in. developed width, in mild 
steel, aluminium, brass and copper 







from } in. down to 26 gauge. 











AYRSHIRE 
DOCKYARD CO. LTD. 
IRVINE, AYRSHIRE Irvine 2271-3 

Z LONDON: Grand Buildings, Trafalgar 
Pi Square, W.C.2. Trafalgar 6651. 
Parkhouse St., St. Helens, Lancs. 
St. Helens 2639 





BIFURCATED AND 
TUBULAR 


. k SAW SCREWS 
UPHOLSTERY 
NAILS 
4 DRAWING PINS ETC 
4 -~ 


o @ | 
a DR * § automatic 
(PROP. STEELS ANO BUSKS LTD.) Pe 


m MACHINES 


FOR 


ARIEL WORKS - TEMPLE ROAD senting | 
- ENGLAND . SS 
LEICESTER GLA ge 
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WORCESTER 6 TON 
LARGE DAYLIGHT 
DEEP THROAT 
BENGH POWER PRESS 









d in 
Oe KNESS 








12’ DAYLIGHT 
) 7 THROAT DEPTH 


a>) 
= ALSO STANDARD 6,3 & 2 TON MODELS 


Locker Send for Catalogue & Price List to:— 






"send for full details 
and remember — it’s 
best made by 










| PERFORATED METAL DIVISION JONES & ATTWOOD LTD. 


nctoN WARRINGTON ENGLAND Dept. W.3 


WARR 0 
4 \ 
Titer STOURBRIDGE WORCESTERSHIR 


| Telegrams : HEAT, Stourbridge Telephones : Stourbridge $106-7-8 
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THERES MUCH 
MORE IN A 


METALCUTTING PICTURE 
OIL THAN IT 
MEETS THE EYE i 


With two metal working oils . then leave the rest 
both Jooking alike in colour, tous. Spacialists in the 
possessing similar viscosities, and 

with apparent equal properties production of Deep 

you might, in fact, conclude that | Drawn Metal Pressings to 


they will each give an equally good individual requirements, 


performance 
One of the oils, however, enables faster cutting speeds to be maintained we are confident we 


provides better tool life ensures superior finish to your product can be of service to you 
this is the oil you will want to use again and again, saving both time z 
and money 















Remove the element of uncertainty when selecting your metal cutting ie 
oils take advantage of the “Vaughan Research Service” plus over — — 
60 years’ experience by contacting our 


Representative or writing to us direct, and 
thus let us prove to you there’s more—much 
more—in a Vaughan Cutting Oil than meets 
the eye 


Vaughans market Metal Cutting Oils 
including Sulphurised and Sulphur Chlorin- 
ated types for general machining on ferrous 
metals; light-coloured low viscosity oils for 
use on aluminium allovs. Special oils for 
thread-grinding, broaching Soluble Oils 


Grinding Coolants, etc., ete Send for 





WRIGHT, BINDLEY & GELL LIMITED 
PERCY ROAD, GREET, BIRMINGHAM, 11 
| Telephone : SPRingfield 4491 (PBX) 





We invite your enquiries 


brochure | 


METAL ‘Edgar | 
CUTTING auginan 
OILS LEGGE ST., BIRMINGHAM 4 


Works and depots at: Birmingham, Manchester, Liverpool, 
London (Southall), Bristol, Glasgow 








In association with the Houghton group of com- 
panies all over the world. 














7 =e Be y —_— — , 
= bas ae ‘ ree - aie 1p Sete 7 wr 
pes oe ee caeeroe Pie Mey 
MA -~_—, 1 
% ABS * 
oa 
— 
; » 








for all purposes up to 21 wide 


IN ALL THICKNESSES |: 

































THERES MUCH 
MORE IN A 


OIL THAN 
MEETS THE EYE 


With two metal working oils 


both Jooking alike in_ colour, 
possessing similar viscosities, and 
with apparent equal properties 

you might, in fact, conclude that 


they will each give an equally good 
performance 
One of the oils, however, enables faster cutting speeds to be maintained 
provides better tool life ensures superior finish to your product; 
this is the oil you will want to use again and again, saving both time 
and money 
Remove the element of uncertainty when selecting your metal cutting 
oils take advantage of the ““Vaughan Research Service” plus over 
60 years’ experience by contacting our 
Representative or writing to us direct, and 
thus let us prove to you there’s more—much 
more—in a Vaughan Cutting Oil than meets 
the eve 


Vaughans market Metal Cutting Oils 
including Sulphurised and Sulphur Chlorin- 
ated types for general machining on ferrous 
light-coloured low viscosity oils for 
Special oils for 

Soluble Oils, 
Send for 


metals 
use on aluminium alloys 
thread-grinding 


Coolants, 


broaching 


Grinding et etc 


brochure 





METAL 
CUTTING 
OILS | 


€ Co Lia 


LEGGE ST., BIRMINGHAM 4 | 


Vaughan 


Works and depots at: Birmingham, Manchester, Liverpool, | 
London (Southall), Bristol, Glasgow 

‘ | 

In association with the Houghton group of com- 

panies all over the world. 
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... then leave the rest 
tous. Specialists in the 
production of Deep 
Drawn Metal Pressings to 
individual requirements, 
we are confident we 








can be of service to you. 


We invite your enquiries 















WRIGHT, BINDLEY & GELL LIMITED 
PERCY ROAD, GREET, BIRMINGHAM, 11 
Telephone : SPRingfield 4491 (PBX) 











for all purposes up to 21 wide 


ys ele le) 
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Output of cold steel strip 


A typical reversing cold strip mill fitted with 
“ENGLISH ELECTRIC’ automatic slowdown equipment at 
Lancashire and Corby Steel Manufacturing Co. Ltd. 


4utomatic Slowdown— 


: ; ‘ @ Increases mi ‘ 
Tests prove that with ‘ENGLISH ELECTRIC - eto . ae I saat kame at full speed ; 
; educes the amount of off-gauge materiz 
Automatic Slowdown equipment fitted to : gauge materia 
@ Relieves strain on the operator 
a reversing cold strip mill, output is 
: @ Makes operation safer 
increased by as much as 10°%. 
‘ On manual control, the operator naturally For technical information, send for publication MT 117 to: 


The English Electric Company Lid. 
Metal Industries Division, Stafford. 


tends to play safe and starts slowdown 
earlier than may be necessary 

‘ENGLISH ELECTRIC’ automatic slowdown 
equipment keeps count of the number of 
turns on the uncoiling reel and predeter- 
mines the latest safe point to slow down. 
The mill is therefore at full working speed 
and maintaining the correct gauge of strip 
for the maximum time. The equipment also 
ensures that sufficient turns remain on 
the drum to prevent fly-off. 





THe ENGLISH ELECTRIC Company LimiTeD, MARCONI House, STRAND, LONDON, W.C.2 


WORKS STAFFORD PRESTON Rt BY BRADFORD LIVERPOOL ACCRINGTON 


MT .s6 
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LYSAGHT’S 


LONDON WAREHOUSE 


STEEL 


HOT ROLLED COLD REDUCED BLACK & GALVANISED 


FROM STOCK 


JOHN LYSAGHT (SERVICES) LIMITED 
34/35, QUEEN STREET, LONDON, E.C.4 


Telephone: CITY 5070 
D . 


ACCREDITED SHEET STOCKHOLDERS FOR THE STEEL COMPANY OF WALES LTD 





Birmingham Office: White House, |//, New Street, Birmingham 2 
Telephone: Midland 2827 
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-Here’s a new standard of 
accuracy in shearing ! 





FLUID DRIVE SHEARS crarenren) 


Besides the smooth, simple, easily controlled action of the electro-hydraulic 
drive combined with mechanical action, these shears have extra blade guidance, 
great rigidity, special methods of blade approach and rake adjustment, with 
material held down firmly and evenly before the shearing action starts —all features 
contributing to their supreme accuracy. And of course, there’s the increased 
productivity which comes from the stroke never exceeding the length of cut — gem 
the shorter the cut the faster the cutting! | mi b ae 

Write for Catalogue FD — $59 


JOSEPH RHODES AND SONS LIMITED 
N AK 4 ? 








RFS2 














SEPTEMBER 1960 SHEET METAI INDUSTRIES 


» - - ARE READY FINISHED IN 


FOR THE 


PLASMETIC ee 


KITCHEN EQUIPMENT 


PRAMS 

OFFICE EQUIPMENT 
oO 4 STAIR RODS 

Tors 





> 


FACIA PANELS 


PRE-COATED METALS a 


LFTs 

ELECTRIC EQUIPMENT 
VENETIAN BLINDS 
HINGES 

BOXES 

COVER STRIPS 

SHOP FITTINGS 








& HUNDREDS 
OF OTHER 
PRODUCTS 


WEACHELLS LANE + WILLEWHALL + STAFFS 
L td . Telephone: WOLVERHAMPTON 32244 


Metalon Steels 












TURRET 
PUNCH 
PRESSES 


We build these machines in two 
sizes: 50 tons, arranged for up to 
24 tools and 100 tons, with maximum 
number of tools 32 

The massive C-frame of the press, 
which is especially reinforced to 
avoid deflection, can be seen in the 
illustration, also the substantial 
construction of the table and support- 


ing members, ensuring accuracy of 
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positioning. At the same time easy 
movement is assured by mounting all 


rollers, etc., on anti-friction bearings 


Our clients are finding these 
presses invaluable for dealing with 
large sheets which would otherwise 
involve the use of very large presses 
or of marking-off and slow multiple 
operations with constant tool chang- 
ing. Much economy is also effected 
with smaller sheets as the cost of tool 
making is avoided, this being an 
important factor when runs are short 
Sheets are punched straight after 
guillotining, no marking-out being 


required 


The charts for the guidance of the 
operator can be prepared quickly in 
the drawing office, and they are 
mounted on an indexing drum at the 
operator's position, where all con- 
trols are immediately to hand. Dials 
can be indexed on decimal or frac- 
tional system, to suit the Works 
normal practice, or, of course, metric 
graduation can be supplied 
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We have available systems of 
automatic contro! of spacing table 
and/or turret from punched card or 
tape, also apparatus for power 


loading of the sheets 


An illustrated leaflet is available 
and we shall be happy to send you 


a copy at your request 


SCOTTISH 


MACHINE TOOL 
CORPORATION LTD. 


17 Lynedoch Cresc., Glasgow, C.3. 
——DOUGLAS 6586/9 — 


58 Victoria Street, London, S.W.1. 
VICTORIA 2106 


256 Moseley Road, Birmingham, 12. 
CALTHORPE 2541 


The Building Centre, Brunswick Ter., Leeds, 2 
LEEDS 25250 
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\\p ARTHUR LEE & SONS LIMITED 
Trubrite Steel Works -Meadow Hall - Sheffield 
Telephone: Sheffield 387272 


London Office 
Stafford House, 40/43 Norfolk St., Strand, W.C.2 
Tel: Termpte Bar 7187/8 
Birmingham Office 


191 Corporation St., Birmingham 4. Tel: Central 6801/2 
STOCKHOLDERS 
J. A. HEMMING LTD., 4 Park Rd., Moseley, Birmingham 13 
Tel: South 4511 (5 lines) 
L. A. HUTTON 4&4 CO. LTD. Pound Rd., Chertsey, Surrey. 
Tel: Chertsey 3451/2/3 
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for heavy outdoor all-weather work 


TWIN CURRENT RANGE 


HIGH range for plate welding 65 V at 50-310 A 
LOW range for sheet metal work 95 V at 40-220 A 
Rated to BSS 638 1953 for 

continuous duty at maximum current Load 20 kVA 


INFINITELY VARIABLE CURRENT CONTROL 


Over the full range. Current setting by handwheel. 
Indication from easily read scales mounted on machine top. 


HIGH POWER FACTOR 
The power factor is within the recommendations of the B.E.A.M.A. 
A built-in capacitor can be supplied if required. 


ROBUST CONSTRUCTION 


Heavily built oil tank, hermetically sealed to enclose 
the vacuum impregnated coils. 


LIGHT AND MOBILE 


Mounted on four wheels, the leading, 
pair swivelling for easy 
manoeuvrability. 


Range of ACTARC Transformers. 
Air and Oi! cooled MEDIA transformers Low Voltage range 65V S0-310 A 
High Voltage range 95 V 
Oil cooled MASTA transformer Low Voltage range 65 V 
High Voltage range 95 V 
Air cooled MONTA transformer Low Voltage range 50 V 
High Voltage range 90 V 
Two easily selected infinitely variable current ran; 
Oil cooled MODULA (Tapped Choke) Low Voltage range 50 V 30-250 A 
High Voltage range 80 V 40-185 A 
Suitable for electrodes of the lime-ferritic and deep penetrating types and other 
special electrodes requiring high striking vol 
All transformers can be supplied for rd voltage supplies for connection to single 
or 3-phase. 50 cycle A.C. systems. 
Special models available for other voltages and frequencies. 


MANUFACTURING CO. LTD. 


ACTARC WORKS -: NITSHILL GLASGOW, S.W.3 


Telephone ; BARRHEAD 2293/7 Telegrams : ACTIVARC GLASGOW 
LONDON OFFICE: 15 HERCIES ROAD, HILLINGDON, MIDDX. Telephone Uxbridge 8651 [2 


{ 
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DUCTILE SHEET STOCKISTS LTD 
DUCTILE HOT MILL LTD 

DUCTILE COLD MILL LTO 

DUCTILE BRIGHT DRAWW LTD 

OUCTILE PLANETARY MILL LTD 
MONMORE TUBES LTD 

The DUDLEY PORT ROLLING MILLS LTD 
SAMUEL GRIFFITHS (WILLEWHALL) LTD 
REX ARNOLD 4 CO. LTO 

METALON STEELS LTD 

SECTIONS & MOULDINGS LTD 


TUPOST LTD 


say STEE-eE-c-<.. ... 


and smile (you can afford to)-smile in 
the knowledge that you can buy the BEST when it 
comes to STEEL, whether it be — Plain, Plastic 
Covered or Electro Galvanised STRIP, 
SHEETS, TUBES, BARS, COLD FORMED 
SECTIONS, POWER PRESSES, 
TUBULAR & GENERAL FABRICATIONS 

You know of course from where’? 


from DUCTILE 


DUCTILE STEELS LIMITED - WILLENHALL + STAFFS + Phone 60! (P.B.X.) 
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Meeting your needs in STEEL SHEET - TINPLATE - 





Sheet bay, general view; serviced by two overhead travelling 


WILLIAM KING LTD 


(Formerly Edmund Be { 
S. C. Worley, Principal 


INDI STRIES 


‘phone MiDiand 4044 (4 lines) 


‘phone WEST BROMWICH 2401 (2 lines) 
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BLACKPLATE 


Large stocks of John Summers hot 

rolled and continuous mill cold reduced steel, 
in ali qualities. FULL FINISH/E.D.D. and 
guaranteed vitreous enamelling grades. 


ON AIR MINISTRY LIST 


OF APPROVED SUPPLIERS AND 
AIR NAVIGATION REGULATIONS i 


Stock material re-sheared to 8ft. long 

by }” thick, and thinner. 

Circles are supplied up to 40 in. dia. by 14G 
and thinner. Write for our useful 
brochure : ‘King’s Vade-Mecum’ 1959 
edition, a complete gauge table and 

synopsis of materials supplied. 

Contact our Head Office at :— 


PARK STREET - BULL RING - BIRMINGHAM, 5. 
or SANDWELL WORKS - WALSALL STREET - WEST BROMWICH 


LONDON OFFICE : 39 Victoria Street, $.W.1. "phone ABBey 6873 
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SHEAR BLADES 


—F” 





“the blade you 
' can fit and forget” | 








W. FEARNEHOUGH LIMITED 
Garden Street, Sheffield 1 Tel: 23247 Telex: Sheffield 54143 


Established 1832 
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SLITTING LINES 


for 


SHEET OR COIL 


@ Widths from 4’ to 60’ 
@ Stock thicknesses 0.001" to 0.15” 


More than Skin 
-Deep 


Cruickshank-Pennsalt and Cruickshank-Iridite | 
processes give that added protection in depth to 
your products. 

The extensive range of these time proven pro- 
cesses gives you the process to suit your product— 
with economy and reliability of operation. 


Why not write asking for our representa- 
tive to call and discuss how Cruickshanks 
can help in your finishing line? 


processes for 

@ Phosphating 
@ Cleaning 

@ De-rusting 
s 


Aluminium pre-cleaning 





Chromatic conversion processes for 

@ CopperandBrass @ Zinc 

@ Aluminium @ Cadmium Decoilers and Recoilers up to 5 tons 
@ Magnesium @ Silver capacity. Hydraulic coil removers. 


Processes you can rely on, supported by 
qualified chemists and technical service 


engineers. Strip Levellers. Scrap Choppers. 


Automatic Cutting Lines. 


| 
. R. CRUICKSHANK, LTD. | , A 
KHAN CAMDEN ST.,BIRMINGHAM!1 Sole Agents for Nobs & Co., Thun, Switzerland :— MACHINE TOOLS LTD 
Phone: CENtral 8553 (6 lines) 
Grams: Cruickshank, Birmingham 
“Pennsalt” is a Trade Mark of the Pennsalt Chemicals Corporation, LA N C I N G M A C H I N E T 0 0 LS LT D . 


Philadelphia, Pennsylvania, U.S.A., licensed to R. Cruickshank, > 

ie on in the U.K. COMMERCE WAY LANCIN 
“Tridite” is a Trade Mark of the Allied Research Corporation Inc. 
Baitimore 3, Maryland, U.S.A., licensed to R. Cruickshank, Lid., 
for use in the UK 


x 


LONDON OFFICE: 3, Clements Inn, W.C.2. Telephone: CHAncery 4074/5 
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VEEDER-ROOT 







When you need 
COUNTING SPEED 











INSTANTANEOUS 
RE-SETTING BY 
PUSH-BUTTON 
OR SOLENOID 















Send for technical information 


VEEDER-ROOT LTD 


Division P 
King Henry’s Drive New Addington Surrey 
Telephone Lodge Hill 3344-6 
























Specify VEEDER-ROOT Quick Reset, High 
Speed Magnetic Counters 


The 1585 (Manual Reset) and the 1557 (Electrical 
Reset) are designed for accurate, dependable, remote 
indication of machine operation, or for counung 
articles at high speed. Speed 1s 3,000 counts per 
minute, manual or electrical reset, 6 figures. Made 
for panel mounting 
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net REED HYDRAULIC PRESS 


SEPTEMBER 








anot 


PROGRESSIVE 
DISHING PRESSES 


for dishing ends of tanks, 
boilers, pressure vessels, 
etc., suitable for steel, 
stainless steel, aluminium, 
etc. 
€ 
Ask for details 


of our range of sizes available 


Phone 


REED BROTHERS (encineeRine) trp woowwicn” 7611/6 


REPLANT WORKS. WOOLWICH INDUSTRIAL ESTATE, LONDON, S.E.18. ENGLAND REPLANT. LONDON. 





Speetog Welding 


Clamp 
SOLVES AN OLD PROBLEM 


The Speetog Welding Clamp, for the first time, 
makes it possible, not only to locate two com 
ponents in relationship to each other, but also to 
clamp them both vertically and laterally in one 
movement. It is particularly suitable for assem 
bly fixtures where ear plates, gusset plates and 
other similar components are to be welded to a 
main frame. As the illustrations here show, the 
components are securely located both laterally 
and verticallyandat the same time during clamp- 
ing, the welding points are retained in 
the most accessible position for the 
welding operator. Patent No. 660301 


IT WILL PAY YOU TO CONSULT THE CLAMPING SPECIALISTS 








Xt WELDING POINTS 
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5) [| The last word in PRESSES | 
D) |] with FRICTION CLUTCH yan 


The EBU Press Works, which produces more Open 
| Fronted Eccentric Presses than any other manufac- 
| turer in Europe, is now making NINE Friction 
_ Clutch Machines to every Rolling Key Clutch Press. 










Consider these advantages 
%* Simplified tool setting by ram “‘inching”’ facility 
% Instantaneous engagement at any position of the flywheel 
% Reversal of ram in case of tool jamming : 
% Interruption of ram during stroke affords greater safety Mime 
to operator 
| 3% Press cannot be overloaded 
A demonstration will prove the outstanding 
features of EBU Press design 


Exclusive Distributors in the United Kingdom 


[PS |= press ¢ SHEAR 
Mochinary te Dae 













172-178 VICTORIA ROAD - ACTON - LONDON W3 
ACen 6 Velegrams: PRESACT LONDON TELEX IMMEDIATE or EARLY 
DELIVERY 
Birmingham Showroom: 1075 Kingsbury Rd., B'ham 24. Tel: Castle Bromwich 3781. ; a, 
your need t& /// 
VE / 


/ STEEL SHEETS /;/// 
/ PLATES. an 
/ BRIDGE RAILS _ 
IRON AND STEEL y/ 
MERCHANT BARS 











/ Eagle Works 
/ GREETS GREEN 
west ekotmucH 















- in 
‘TIPTON I6ll 
(10 fines) 
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Cornercroft 


provide an 
cs unparalleled 
precision 


engineering 
service for the manufacturer. 
We have 125,000 square 
feet of shops producing 
sheet metal work structures 
and components, metal 
spinnings, assembly 
fixtures and jigs, special 
components, press 
tools and pressings, plastic 
mouldings, etc. Our 
work is helping many of 
Britain’s leading 
manufacturers — perhaps 
we can help you too”? 


Head Ofhce and Works -— 
Ace Works, Coventry. 
Telephone : Coventry 23391-5 
Subsidiary Companies: Cornercroft 
(Plastics) Lid The Metal Spinning 
Co. Lid. James Beresford & Son Ltd 














SHEET METAL WORK 








Large structures, cabinets, desks or small components in 
all materials including stainless steel and Titanium. 





METAL SPINNINGS 








In all the usual! materials—high dimensional accuracy 
from blanks of up to 72” diameter. 





PRECISION MACHINING 








Complete modern tool-room with jig-boring, Keller die- 
sinking, Gorton duplicating and other precision machines. 


CORNERCROFT LTD 


THE CORNERCROFT GROUP OF COMPANIES 


MIRROR FINIFHT ® 


its the inside 
that COUNTS! 


=} 510) 5] cia eee), 


the worlds best 
AIR CYLINDERS 


Write for further details 


Security Works, Kings Norton Factory Centre, 


J. BROUGHTON & SON (ENGRS.) LTD. pin minGHAM 30. Telephone: Kings Norton 3305/6/7 
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DRAWELL No 





use FLETCHER MILLER drawing lubricants 


FLETCHER MILLER LTD., ALMA MILLS, HYDE, CHESHIRE. 
Telephone: HYDE 3471! (5 LINES) Telegrams: EMULSION, HYDE 


Also at LONDON, WEST BROMWICH, NEWCASTLE-ON-TYNE, CARDIFF, GLASGOW AND _ BELFAST 





ran Serving Britains Industry 
CRIFFIN .*.. BRAND 

SD 
BLACK STEEL SHEETS 
aa Be Dh MEDIUM and HEAVY MILD STEEL PLATES, 
\ | Nh BARS and SECTIONS 
‘ peieapiion GALVANIZED STEEL SHEETS, Corrugated 


’ MA mS and Flat 
\ Ay S GENERAL HOT-DIP GALVANIZERS 


METAL SPRAYERS 
ne . SHEET METAL WORK, Light and Heavy 
* BLACK 


WE SPECIALISE IN ROLLING WIDE STEEL 
SHEETS AND IN HOT-DIP GALVANIZING 





vy ( VAI VVAY; D EXTRA LARGE FABRICATIONS 


NTU Smith and McLean Lid. 


179 WEST GEORGE ST., GLASGOW, C.2 
WZ AND IL \/ Phone: CENtral 0442 Grams: CIVILITY Glasgow 


Works: Gartcosh Steel and Iron Works, Gartcosh, nr. Glasgow. Milnwood Steel & 
Iron Works, Mossend, Bellshill. Clyde Galvanizing Works, Mavisbank, Glasgow. 
Kingston Galvanizing Works, Port Glasgow 














| 


DE E-P THROAT 


PRESSES 


for high speed 
cutting, 
punching and 
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Cold Rolled 
Steel Strip 


SIZES: 

All widths 

to under 4” x 0.008" to 0.064” 

to 15”incl. x0.008" to 0.128” 
over 15° to 20” incl. « 0.008" to 0.080" 
in coils and straight lengths. 


TEMPERS AND FINISHES: 


Unannealed— Fully hard, } Hard and 
Medium Hard. Bright only. 


4 


Bright or Blue Annealed — Ordinary 


Soft, Dead Soft and Deep 


Drawing Qualities. 


Annealed and Re-Rolled 

to intermediate tempers as specified 
Electro Galvanized Strip 

6” to 18" « 0.008" to 0.036". 

Widths narrower than6* can 

only be undertaken with 

edges sheared after galvanizing. 
High Tensile Strapping and 
Packing Case Hoops. 

Tube Strip and Cable Tape. 


GIKGN 


SOUTH WALES) LTD. 


GUEST KEEN & NETTLEFOLDS 
(SOUTH WALES) LTD., 

Castle Works, Cardiff. 

Tel: Cardiff 33033. 

Telex: 49-316. 
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COMBINED High Speed 
SHEARS & NIBBLER 


with infinitely variable speed range 


Vibrationless running ‘ 
longer tool life; less operator fatigue 


Adjustable stroke 
correct for every material thickness 


Handwheel control of top tool height 
for internal cuts and fine adjustment 


Rotating toolhead for shearing and nibbling 
cuts in any direction 


No distortion of workpiece 
edges are clean and true 


JOGGLING - BEADING - CIRCLE CUTTING « STRAIGHT CUTTING 
FLANGING - LOUVRING - DISHING - TUBE PROFILING 


Attachments and tools for 


HENRY PELS & CO. LIMITED 


32-38 OSNABURGH STREET LONDON nN WwW. 


est RYPELSNEM, LONDON Telephones EUSTON 4113 
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SHEAR 


STRENGTH 


at S 


4 


~~" _ CINGINNATI 


A wholly-owned subsidiary of the Cincinnati 
Shaper Co., Cincinnati, Ohio, U.S.A 


The unique construction of Cincinnat G uU i im meks 1 i a | = > Hi E y.% RS 


Guillotine Shears means maintained 
accuracy, higher production, reduced 

operator fatigue and exceptional 

versatility. Square shearing, mitre 

cuts, notching and slitting are all 

regular operations. 

Please write for your copy of the 

DISTRIBUTORS IN ENGLAND AND WALES 


Cincinnati Guillotine Shear Catalogue 
F. H. JONES (MACHINE TOOLS) 


The CINCINNATI SHAPER CO., LTD. LTD. 


PEEL PARK PLACE, EAST KILBRIDE, GLASGOW Hove London Birmingham 
Telephone : East Kilbride 20641 Manchester & Bristol 
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aaa rnaweenaarner 


Is your armourer getting 
the right kind of sheet steel 
he needs to do his job? 

If not, tell him to get in 
touch with us. 

Here in the City of Steel 
we believe that only by 
treating each order asa 
separate assignment can 
we be sure that you get 
eractly the right steel for 
the job. 

This is our sole concern, making steel, 
steel made to measure, to your particular 
requirements. Why not send for 


your armourer now? 








4) . \>) 


THE STEEL COMPANY OF WALES LIMITED 
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MANUFACTURED FROM THE CELEBRATED NON-ABRASIVE STEEL 











Slivers & Flash entirely eliminated 


Sote Manufacturers :— 


Sheets, etc. 


Specially made for shearing thin sheets, such 
as Silicon Armature Sheets, Motor Car Body 
These Blades give the longest 


Life of any Blades in the world. 


WATSON, SAVILLE & CO.LTD., Bruce Steel Works, SHEFFIELD 3 


Phones: SHEFFIELD 20266, 20267 (P.B. Ex.). 


‘Grams : SAVICO, SHEFFIELD 3 








HAND & POWER PRESSES 


OF ALL TYPES & SIZES UP TO 
400 TONS PRESSURE 


Motorised. . Sern ; 
ra Wk 

Geared or Ungeared. ~~ wtih. 
Adjustable {troke. ’ 
Self-Oiling Flywheel 

or Sight Feed 

Lubrication. 

Safety Catch. 

Hand Guards. 


Automatic Feeds 
Rigid or inclinable. 


SWEENEY & BLOCKSIDGE (P.P.) LTD. 


SONIA WORKS, SALTLEY, BIRMINGHAM 8 


Telegrams : Telephone: 
Sonia, Birmingham EAS. 3231/2 

















STAINLESS STEEL 


for immediate delivery 


BARS TUBES 


SHEETS SECTIONS 


<b 


COX- DANES 


LIMITED 


SCAPA HOUSE: PARK ROYAL ROAD 
LONDON N.W.10 


Tel: Elgar 58/1 





Telex 25239 
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the popular THS 201 type in 
55 regular STOCK sizes 


eto 2°: 5 diameters in UNC. UNF. 2BA. BSF. WHIT. 
Deliveries also offered in 15000 /up © 
Lots of Type THS 201A 
and special designs such as 


Enquiries welcomed 
Full particulars on request 














iF YOUR PRODUCTIONS CALL FOR STEEL 
STAMPINGS AND PRESSINGS... CONSULT US 


SPECIALISTS IN STEEL PRESSINGS 
DISC WHEELS - BRAKE DRUMS, ETC. 


° 
COOKLEY wa KIDDERMINSTER 


Phone: Wolveriey 266 (2 lines) ‘Grams: Stampings, Cookley 
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MARSHALL RICHARDS ,Z wire METAL FORMING EQUIPMENT 


PRECISION ROLLING MILLS 


MARSHALL RICHARDS manufacture a complete line of precision 
engineered Rolling Mills for rolling ferrous and non-ferrous metal, including 
the newest alloys, in sheet, strip, wire or rod There is a wide range of 
sizes and types for practically every rolling need, from heavy breakdown 
high speed wire flattening. The mills incorporate work roils fron 
> 20° diameter with maximum separating force at 100 FPM fron 
9,000 to |,750,000 Ibs. Laboratory models are widely used in metallurgy 

esearch and pilot run development 
ent design of MARSHALL RICHARDS mills achieves great 
ty and extremely high separating force. Illustrated is a heavy duty 
wn mill with 16° diameter rolls, used for the initial heavy 

f special materials by a leading producer 


\ 
MARSHALL . 


MACHINE MPANY MITEL 


Built under licence by MARSHALL RICHARDS COUNTY DURHAM ENGLAND 


from the designs of Fenn Manufactur ng Company, C TELEGRAMS MARICH CROOK 





mo-+ 


PERFORATED 
METALS FOR 
INDUSTRY 


J. & F. Pool Perforated Metals are today giving 
splendid service in over 40 great industries. 
it is first-class equipment at the right pricel 


-rPumm<-ZcC 


FOR DETAILS APPLY:— 


Pool ) sn — a 


J& F POOL LTDYD Tel.: SMETHWICK 0939 
HAYLE, CORNWA/ 


f5 MOA-<mO O2Z—-S>70 











cru! we/> 
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demonstrated at your works.. 


PROMECAM 

VARIABLE STROKE HYDRAULIC 
BENDING AND FOLDING 
PRESSES 


Invite our mobile showroom and inspect 
these upstroking Hydraulic Press Brakes 
featuring: — 


QUICK TOOL CHANGEOVER WITHOUT NEED 
FOR RE-ALIGNMENT— RAPID AND ACCURATE 
SETTING—ADJUSTABLE STROKE AND PRESSURE— 
FULL PROTECTION AGAINST INCORRECT USE— 
EASE AND SIMPLICITY OF O° ERATING. 





Broadway also specialises in machines for: — 


CUTTING, PRESSING AND TRIMMING 
OF SHEET METAL * BENDING OF TUBES AND BARS 
NOTCHING AND CROPPING 
ASSEMBLING SMALL NUTS AND SCREWS 
SPIN RIVETING AND TAPPING — CAN MAKING. 











BROADWAY EQUIPMENT LIMITED, 
PARWAY HOUSE, 194-196 FINCHLEY ROAD, N.W.3 
Phone: Hampstead 7476 P.B.X. Grams: Broadquipt, Haver, London. Cables: Broadquipt, London. 





For faster fastening in sheet metal assemblies 


Almost unlimited in its field of application, the 

‘Pop’ Riveting System is being used for an ever 

widening range of assembly operations in thesheet 

metal incesery. Requiring only one operation by TUCKER 

one operator, working from one side of the ° ° 
material only, to set or clench the rivet, it enables POP 
rivets to be set in positions inaccessible by other 

methods. THIS COULD BE THE ANSWER TO 

YOUR ASSEMBLY PROBLEMS. We will gladly RIVETS 


send you further details on request. Ilustrated 


Geo. TUCKER EYELET Co. Ltd., Walsall Road, BIRMINGHAM, 22B Clothing locker 


. installation by Stee! 
Telephone: BiRchfields 4811! (9 lines) Telegrams: EYELETS, BIRMINGHAM Setenent Co, Od, 


The trade mark ‘POP’ is registered in respect of rivets in the United by West Bromwich, Stoffs 
and many other countries in the nome of the Geo Tucker Eyelet 0 td 
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PSSRAREENIRN TaN reeset 


All types of press work 
up to 150 tons — 


any metal 


Deep draw work 
a speciality 


Also milling, drilling, 
capstans and 


assemblies 





Lf aa VN exatz 


V3 CUGu teStecheSttap 


— EX STOCK — 


COILS or LENGTHS. 

COMPREHENSIVE 

RANGE of WIDTHS 
and GAUGES 


POUND ROAD, CHERTSEY, SURREY 
Telephone : CHERTSEY 3451/2/3 


SUMMERS TINS STOCK. TO YOUR WIDTH. IN COILS OR LENGTHS 








BOTH BRITAIN’S NEW 
HOT STRIP MILLS 
ARE BEING BUILT BY 


DAVY-UNITED 


The famous Hot Strip Mill at the Ebbw Vale 
Works of Richard Thomas & Baldwins Limited 
the first in Europe, which Davy-United also 


Two new Hot Strip Mills are now being helped to build. This photograph shows the 


mill at che completion of an extensive 


built in Britain the first at the modernisation scheme in August, 1959, after 
nearly 2! years of continuous production 

Ravenscraig Works of Colvilles Limited: 

the second at the Spencer Works at 

Newport, Mon., of Richard Thomas and 

Baldwins Limited. Davy-United have been 


entrusted with the building of both of them. 


Davy and United Engineering Company Limited, Sheffield, England 
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WOOO 


Open-fronted presses 


ROHHAMWy 


The Butterley range of sheet metal 
machinery includes geared and 
ungeared power presses, guillotine 
shears, press brakes and general 
machinery for the hot and cold 
working of metals. 

All castings are made by the 
‘‘Meehanite”’ process in our own well- 
equipped foundries. The Butterley 
foundries are available for the 
production of high-grade ‘‘Meehanite”’ 
castings to customers’ requirements. 
We invite your enquiries for 
‘‘Meehanite”’ castings of all 

grades up to 20 tons. 


The word “‘Mechanite”’ is a 
registered trade mark. 


Full details of Butterley Sheet Metal 
Machinery supplied on request... 


100-ton qeared open 
fronted press with 
wheel guards removed. 


GPRPERLEY 


THE BUTTERLEY COMPANY LIMITED - RIPLEY - DERBY - ENGLAND 
Tel: RIPLEY 411 (9 lines) 
London Office: 9 Upper Belgrave Street, S.W.1. Tel : SLOANE 8172/3 
$M22 





Fine Wire Welding 
with the Quasi-Arc LYNX 
and new ST.2 TORCH 


NEW GAS-SHIELDED 
BARE-WIRE EQUIPMENT FOR MILD STEEL* 


The revolutionary ST.2 arc welding torch is new, 
it's sleek, efficient, and a pleasure to handle. The 
ST.2 is the production man's short cut to greater 
efficiency and lower welding costs. With this tool 
and the well-known LYNX wire feed equipment 
you can now weld mild steel semi-automaiically :— 


e@ In any position—flat, inclined, vertical (up or 
down) and overhead. 

Down to 20 swg. sheet—and for thick plate as 
well. (Wide gaps can be tolerated.) 

Four times as fast—on thin sheet compared with 
other methods. 

Economically—high welding speeds—fine wire 
on large spools—inexpensive gas shield- 
ing—all add up to big cost reductions. 

With minimum distortion—and easily controlled 
penetration. 

Easily—usirg the featherweight torch, LYNX 
wire feed unit, and specially designed 
slope-controlled rectifier; with shielding 
by CO, or Argon gas mixtures. 


* ST.2 welding for stainless steels too, with Argonox 
shielding. For full details write for TC.207. 
QUASI-ARC LIMITED » BILSTON +» STAFFORDSHIRE 
Telephone Bilston 41191 fe (ED) Comoany 
ars 








Quasi-Arc Q iY world leaders in arc welding 














**GODINS "’ Formed Sections 
are produced in —— 
STEEL - COATED STEEL - STAINLESS STEEL 
ALUMINIUM ALLOY - BRASS, etc. 
and further processed for various articles to your own 
specifications. 


Sections formed from strip up to 16” wide x 8 S.W. ge 
to 30 s.w.g. thick, either in straight lengths or 9 
, fabricated to buyers’ requirements, a 





\\ 





THE ROLLERS OF STEEL SECTIONS U1, NEWPORT MON 


—ee 
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A CO, cylinder of new construction 
is now available. When full with 

50 Ibs. of liquid CO, it will weigh 
little more than the present full 

28 lb. cylinder—much easier for 
handling and storage 

The cylinder is fitted with a plastic 
syphon tube and used in conjunction 
with the heater, ensures constant 
moisture content throughout 
withdrawal. (In a conventional 
cylinder considerable variation in 
moisture content is inevitable) 
The new 50 lb. cylinder will be 
specially painted, labelled and 
handled to avoid confusion 


with other types. 


new 
cylinder— 
specially 
designed 
for Arc 
Welding 


4 


Carbon Dioxide 


THE DISTILLERS COMPANY LIMITED - CHEMICAL DIVISION SUPPLY 
Carbon Dioxide Department - Devonshire House Bulk Liquid and Cy 
Piccadilly « London W1 - MAYfair 8867 

STORAGE 


Installation and Maintenance 


Sales Offices 
Southern Area: Broadway House, The Broadway, Wimbledon, SW19. Liberty 4661 


> 


Northern Area: Queens House, Queen Street, Manchester 2. Deansgate 8877 
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HALF A MILE of Cellobond polyester/glass panels 
—360 of them—damp down the waves in the Ship 
Hydrodynamics Laboratory Testing Tank at 
Feltham built by the Ministry of Works. They are 
used to cut the time taken between ship model test 
runs. The choice of Cellobond resin bonded glass 
fibre proves yet again the strength, durability, the 
resistance to rust and corrosion of this material. 
More and more Cellobond polyester/glass is being 
used—because of its structural stability and the 
design freedom it gives. It is ideal for car and 


commercial vehicle bodies, chemical containers and 
: . Cellobond is a reg’d trade mark 
ducting, equipment covers and for innumerable Wave damping panels for the 8.H.L. 


applications where dependability is all-important. Testing Tank were made 
by Miles Structural Plastics Ltd., 


For full information about Cellobond polyester Shoreham Airport, using Cellobond 
resin please write for Booklet No. 106 polyester resins. 





A COMPANY IN THE 


British Resin Products Ltd ailyaaEe 








SALES AND TECHNICAL SERVICE DEVONSHIRE HOUSE PICCADILLY LONDON Wl HYDE PARK 0151 
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COHEN'S 
COHEN'S 


for 


SCRAP 


SONS AND COMPANY LIMITED 


RAW MATERIALS DIVISION 


Experts in Scrap since 1834 


WOOD LANE, LONDON, W.12° Phone: Shepherds Bush 2070 * Grams: Coborn, Telex, London 
And at 600 Commercial Road, E.14 * Canning Town, E.16 * Southall, Middx. * Bath * Belfast 
Glasgow * Hebburn * Kingsbury * Leeds * Luton * Manchester * Sheffield * Southampton * Swansea 


Brussels * Dublin - Mombassa * Nairobi * New York * Sierra Leone * Singapore * Takoradi 
ui/564/x21 
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_TO-LENGTH LINES 


cou cuT 


fast, accurate, automatic 


A wide range of decoiling, 
straightening, and cut-to-length lines > OUR Col. 
is available for rapid and economical EQUIPMENT INCLUDES: 
\ 
production from coiled strip. (te 
; ; cS 
Machines already built cover capacities : TY {x rif 
up to 48 in. wide and up to 0192 in. was, of * 
ae: vw} | Combined 
al il 
thick. Any length can be measured and 4 cradle and 
| straightener 
sheared, but a usual range is from 6 in. 
to 10 ft. 
Coil reels can be used instead of the 
coil cradle illustrated, and customers’ 


existing shears can be built into a line. 


PRESS EQUIPMENT LIMITED 


HUNTERS VALE, BIRMINGHAM 19 
Telephone: NORthern 4823 


Coil cut-up machine 
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If you make sheet metal fabrications 
you need 


DEDSHETE 


the mew _ sound-deadening material 


Dedshete is a revolutionary sound-deadening material in flexible sheet form 
for the suppression of drumming and ‘tinniness’ in sheet metal fabrications. 
It is swmple to apply and consequently labour costa are extremely low. It 
possesses ‘eye appe al’ and ensures an exce ptionally high rate of sound decay 
being unequalled by any known product of a comparable nature. Dedshete 
is self-adhering by heat, requiring no pre-fixing or brushing or spraying 
facilities. For further information and sam ples write to the sole 


manufacturers. 


SUPRA CHEMICALS & PATS LTD 


Supra Works - Hainge Road - Tividale - Tipton: Staffs. 
Teiephone Tipton 2511/3 
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HABERSHON Before any slab of steel is selected for hot 


rolling into Habershon strip, it is subjected 
to *‘ wheel-abrating”. This high-velocity bom- 
STEEL STRIP bardment not only cleans off rust and scale, 
but it clearly reveals any surface faults in the 
metal. 
GETS OFF TO The photograph clearly shows the effect of this 
preliminary process, by which Habershon’s 
ensure that their strip is right—right from the 


A CLEAN START start. 


él) Habershon.... 


means quality in quantity 


J. J. HABERSHON & SONS LTD., ROTHERHAM. Tel: 2081 (6 lines) 


London: Enterprise Works, Angel Road, Edmonton, N.18. Tel: Edmonton 5081 
Birmingham: Daimler House, Paradise Street, 1. Tel: Midland 1966 


OA/5400 
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IGNITRONS 


AEl ELECTRONICS DATA SHEET 
Subject IGNITRONS — RATINGS 


Welder types 








2400 
600 
mn 
600 


0) 





bpclisiebstinabeianineisailtie 


° Ratings are for welder control service with two vaives in inverse 
parallel at any voltage trom 250-600y. r.m.s 


Associated Electrical Industries 
manufacture the widest range ol Rectifier types 
, > United Kingdom — LS a = se 
ignitrons in the ed 2c piinicen oni teste T Maximum av po 
moreover all AEI ignitrons are inter- itn votes) iy 


changeable with the corresponding 


at peak vo 





American types. Whatever the job, 


from the AEI lists you can select the 





right valve 


Write for Leaflet 5851-8 





ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


ELECTRONIC APPARATUS DIVISION LINCOLN, ENGLAND 
as? 
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did you know 
that there 4 
are now 
more than ' a 


some of our latest develop- 

600 “ ments are new to you? Just 
possible that one of them 
5 aes be the way around an 
Speed awkward—or expensive— 
assembly job? Give us the 
- chance to examine your 
ateigs products and suggest 
: @ wnere you could be saving 
time and money on your 
assembly lines. Call in our 

technical representative 

—he’s a fastening expert. 


Ml_ 


SIMMONDS AEROCESSORIES tre. wo Cpite OF THE FIRTH CLEVELAND GROUP 


Spire Speed Nut Division, Byron House, 7 James’ St., London, 8.W.1. Tel: WHitehall 5772. 
Head Office & Works: Treforest, Pontypr orl Glamorgan. Branches: Birmingham, Manchester, Glasgow, 


Stockholm, Copenhagen, Ballarat, Sydney, Johannesburg, Amsterdam, Milan and New York. 
CRC $38 





TUBE STRAIGHTENING MACHINES 
for bright os well as black tubes 
n diameters up to 420 mm 24.8 


We are showing at the 

MACHINE-TOOL EXHIBITION at 
Hannover from SEPTEMBER fith 
to 20th, 1960, HALL 8A, STAND 


No. 8108 8209. 


HEAVY DUTY 
STRAIGHTENING MACHINES 
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Don’t ““SCRABBLE”’ around for your steel stocks—go in for 
CASHMORISATION and make sure that you are getting the 
best available STEEL from STOCK SERVICE 


@ comprehensive stocks 

@ quick deliveries 

@ rapid contact through TELEX 
CASHMORISATION is AUTOMATION in STEEL from STOCK 


Accredited Steel 
Sheet Company 
Stockholders of Wales 
of the . a Limited 


JOHN CASHMORE LIMITED 


GREAT BRIDGE NEWPORT 
TIPTON + STAFFS. MON. 


Telephone: TIPton 2181/7 Telex: 33169 Telephone: 66941 /6 Telex: 49248 
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**SCRABBLE s a Registered Trade Mark 
and appears by permission of 
J. W. Spear & Sons Ltd., Enfield, Middlesex 


SHEETS 
ANGLES 
BARS 
PLATES 
JOISTS 
STRIP 


BRIGHT 
DRAWN 
BARS 


STAINLESS 
BARS 
AND SHEETS 


>M /jC5047 





Mechanical & Hydraulic 
Guillotine Shears 


Circle Cutting 
Machines 







a 
“ 


BROOK 


we SS FI 


Hydraulic Presses @ 


) tele) 42 tfc] me) (5 BAIMl. ineaem 
OLDBURY - BIRMINGHAM. 


Telephone: Broadwell 1294 
Telegrams: Brux, Oldbury 


Rotary Gang Slitting 
Machines 
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V-Belt Drive and 
WEDGE-Belt Drive 
for the same job 


SHEET METIAI INDUSTRIES 


THE GREATEST ADVANCE IN 
DRIVE DESIGN FOR 5O YEARS 


WEDGE-BELT DRIVES 
MADE ONLY BY Fenner 


THE LARGEST MAKERS OF V-BELT 
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Fenner Wedge-Belt Drives are 


Slimmer, Lighter, Shorter, Cheaper 


@ Width and weight now reduced by a half, and cost by at least a fifth, without 
loss of strength or durability. 

@ Modern materials and a new belt section give a much greater power capacity. 
SpacesaVer Wedge-Belts make full use of the strength and flexibility of 
Terylene cords. These are bonded to a synthetic rubber which keeps them 
exactly where they can Jo most work with least stress to themselves. 

This rubber provides heat and oil resistance and adequate electrical conductivity 
at no extra charge. New pulley designs take full advantage of modern casting 
methods to give stronger, yet lighter pulleys. All have Taper-Lock quick 

and easy fixing facilities. 

Two Wedge-Belt sections, ,” (Alpha) and j” (Beta) cover all normal drives up 

to 200 horse-power. Belt lengths and pulley diameters are based on International 
Standardisation principles. Your complete drive design can be selected from 

a single line reading in the SpacesaVer catalogue !35/20. Send for it now. 

Stocks of Wedge-Beits and pulleys available in all our 19 branches. 

The new SpacesaVer Wedge-Belt drives are made solely by 

Fenner, the only company in the world to make both V-Belts and pulleys. 


HERE IS THE PROOF 


V-Belt 5—A29 75 £6°8°7 167 
Wedge-Belt € 3 Alpha 280 71 «6£5°3°8 106 
SAVING 16% 12% — 5% 19% 36% 
V-Belt lt ? 6—B65 187 £17°0°7 668 
Wedge-Belt | 106 6 Alpha 560 153 LIN 116 362, 

SAVING 18% 15% 48% — 18% 32% 45% 

V-Belt rer 243—S—COG 6—C112 305 £45°0-1 258 
~ Wedge-Belt 3219-9138 
































a Tl ae | 5 Beta 1000 269 £32199 138 | 
SAVING 19% 14% 45% — 12% 26% 46% 
V-Belt (0; 423 813 8—C180 472 £86°2°4 530 
Wedge-Belt | 90 375 42 — 6 Beta 1600 41-1 £63-15°2 340 __ 
SAVING 16% 12% 50% = 13% 26% 35% 




















NAME AND POSITION 


J. H. FENNER & CO. LTD. HULL 


DRIVES IN THE COMMONWEALTH 
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A new 8x; guillotine 
from Keetons 





We have designed a new Guillotine Shear 
in order to meet the present day demands of 
industry for first class Machine Tools at low prices. 
This Guillotine now in production, is illustrated above. 
Modern plant installed in our new factory, 
together with efficient production methods and good design, enable us to 
offer you a superlative shear at a considerably reduced price. 
Exhaustive tests have proved its outstanding performance in reliability 
and ease of operation. Sheets up to the full capacity of the shear are 
cleanly cut to accurate limits normally associated with shears 
of much higher price. Write for full descriptive leaflet 
today. Stocked and supplied by leading 
machine tool merchants. 
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We? 


> 


oT 


“STEEL SHEETS? 
Roberts, Sparrow, of course 
Accredited Sheet Stockhoider of 


The Stee/ Company of Wales Ltd.” 


nvaneron } MALU oa 


24646 


TELEX & CO. LTD. 


14 
94 


ST. MARKS STREET, WOLVERHAMPTON. Grom: Attention W'ton 
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laul lal Equipment designed for fast, 
£ low-cost work on the widest range 


of materials the sensational 


COC OO CY we 6 


Saffire for example 
From the full range of Saffire 


quality 


equipment there’s sure to bea 


Oe Ee 


welding 


Saffire which can help cut 


<a 


your production costs; ask any 


-at lo W . of our 38 branch offices for 


experienced and expert advice. 


cost 


BRITISH OXYGEN GASES LTD. 
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production 





automation 
can be 
the answer 











lead Special purpose machines designed 


and built to increase your productive 


in capacity and/or reduce labour costs. 
automation 
° Specialists in press shop 
GESIZN svccmation 






J. SIMPSON & SOW (ENGINEERS) LTD. 
MORETON WORKS 


ROUND GREEN, 
LUTON, 
BEDS. 








EST? 1890. 
FERROUS and NON-FERROUS 
STEEL SHEETS 


COLD REDUCED BRIGHT AND HOT ROLLED, BLACK, GALVANIZED 
GALVATITE, SPELTAFAST, ZINC PROTECTED, BLUE PLANISHED, 
TINNED, LEADCOATED, STAINLESS 


MEDIUM AND HEAVY MILD STEEL PLATES 
TINPLATES, TERNEPLATES, BLACKPLATES 
WIRE 
BRIGHT, ANNEALED, TINNED, COPPERED, GALVANIZED, WELDING 
BRASS and COPPER | 

SHEETS, STRIP, TUBES, pene Ren 
proc sscisbetated Preity or : 


ity 








WILBRAHAM & SMITH LTD 


* 
260 GRAY’S INN ROAD, LONDON. W.C.! 
Phone: TERminus 6400 (I2/ines) Grams:*METINGEN. KINCROSS, LONDON” 
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in the time you need it! 


Airscrew can provide the right fan, at the right time, from their Standard 
Axial Flow and Centrifugal range. Held ready for quick assembly is a compre- 
hensive selection of Axials(ranging from 12” to 27”) and Centrifugals (including 
all types of forward curve, backward curve and paddle blade fans). 

From among this range, the Airscrew Technical Service can help you to 
select the right fan for the job in hand. It can also be of great assistance when 
you need a fan of special design. So, consult Airscrew first ! You can depend on 





an Airscrew fan being guaranteed to give its rated duty 


: 
ALrsCcrew 


An Airscrew specification means what it says 


Manufacturers of all types of Axial Flow 


THE AIRSCREW COMPANY & JICWOOD LTD. . 
Aircraft and Cooling Tower Fans 
* 


WEYBRIDGE: SURREY: TEL: WEYBRIDGE 2242/7 

















EST? 1890 


FERROUS and NON-FERROUS 


STEEL SHEETS 


COLD REDUCED BRIGHT AND HOT ROLLED, BLACK, GALVANIZED, 
GALVATITE, SPELTAFAST, ZINC PROTECTED, BLUE PLANISHED, 
TINNED, LEADCOATED, STAINLESS 


MEDIUM AND HEAVY MILD STEEL PLATES 
TINPLATES, TERNEPLATES, BLACKPLATES 
WIRE 
BRIGHT, ANNEALED, TINNED, COPPERED, GALVANIZED, WELDING 


BRASS and COPPER 





oes 
wakes 
Rx 


WILBRAHAM & SMITH LTD. 


260 GRAY’S INN ROAD, LONDON. W.C.! 
‘Phone: TERminus 6400 (I2lines) Grams:"METINGEN. KINCROSS, LONDON 
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Airscrew can provide the right fan, at the right time, from their Standard 
Axial Flow and Centrifugal range. Held ready for quick assembly is a compre- 
hensive selection of Axials(ranging from 12” to 27”) and Centrifugals (including 
. all types of forward curve, backward c1 >and paddle blade fans) 
From among this range, the Airscrew Technical Service can help you to 
Re select the right fan for the job in hand. It can also be of great assistance when 
ees you need a fan of special design. So, consult Airscrew first ! You can depend on 


an Airscrew fan being guaranteed to give its rated duty 


| Al rscrew 


An Airscrew specification means what it says 


THE AIRSCREW COMPANY & JICWOOD LTD p Manufacturers of all types of Axial Flow, Centrifugal, 
Aircraft and Cooling Tower Fans wes 108 


WEYBRIDGE: SURREY- TEL: WEYBRIDGE 2242/7 
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POWER 


for your 






HUMPHRIS 


New 25 ton 


AIR FRICTION CLUTCH 
OPEN BACK 
INCLINABLE 
CRANK PRESS 

A. 25 F 


An entirely fresh design approach to the problem of providing 
a reliable high speed press with the simplest possible control 
arrangement. 

The A. 25F is a logical development from the earlier CP. 25 range 
of presses and is the outcome of considerable experience. The clutch, 
variable speed drive and clutch system are all well proved 
proprietary items chosen by HUMPHRIS engineers as being the 
most reliable accessories available today 


SONVINCINGLY DEMONSTRATED AT THE INTERNATIONAL MACHINE TOOL EXHIBITION 





IS —/ preasmaster the spearhead of development in the pressed metal industry 





HUMPHRIS & SONS LTD - POOLE - DORSET 
TELEPHONE : POOLE 1800 TELEGRAMS : HUMPSONS 
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Seam 
g ZZITTANN 


LL) ] TAN 


IMPALCO is backed by the vast commercial and technical resources of ici and ALCOA. Formed by these two 
great companies to give improved technical and supply services to industry, IMPALCO extrudes, rolls, draws and 
fabricates aluminium and aluminium alloys. IMPALCO delivers from stock the shapes and sizes most in demand 
by British users and sells through the world-wide sales organisation of Imperial Chemical Industries. IMPALCO 


aluminium products are available through your Ci area sales office 
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HB AT OLYMPIA 
¥ 











THE new 


PINES aI CUTS BENDING casts as much as 5O% 
PRESS BENDER Progressive bends to varied angles in multiple planes 


are now possible two to three times faster than 
conventional methods with the new Pines 3T Bending 
Press. Up to nine different bend angles can be produced 
inasingle set up in sizes up to 1” O.D., 











in addition to the model 3T, 


ji / i li ; ' . 
vies Nuance ior tones pa The Pines 3T Press meets the high production demands 


to 2° o.d. Particulars of any of a wide range of modern manufacturing industries, in 
machine on request. particular the automotive, office equipment and 


appliance industries. 
rs 


sa 
WICKMAN | A LIMITED 


FACTORED MACHINE TOOL DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY. Tel: Coventry 74321 





G. A. HARVEY & CO. (LONDON) LTD., Woolwich Road, London, S.E.7. 
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if DISHED 


mt: 


_ and 
FLANGED 


ENDS 


Fabrication of pressure vessels may be 
greatly facilitated by drawing upon 
Harvey resources for the production of 
die-pressed Dished and Flanged Ends. 
Capacities range from 6in. to 9 ft. 
diameter. Edges are prepared for 
welding or riveting if desired. 

STOCK SIZES: Ends pressed from 
Boiler Quality or Ship Quality Mild 
Steel up to $ in. thickness, in most 
sizes up to 7 ft. diameter, are normally 
available from stock. 
SEMI-ELLIPSOIDAL HEADS can be 
produced on the Rotarpress ; diameters 
5 ft. to 15 ft.; thicknesses } in. to 4 ins. 


For details, please ask for List No. SM1049. 


‘Phone: GREenwich 3232 (22 lines) 
ACHATA 
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WELLMAN 


Auxiliary 
Rolling Mill Equipment 
illustrated below is the entry end of the 12° Cold Rolled Stainless Steel Softening and Descaling 
Line installed at the Shepcote Lane Works of Firth-Vickers Stainless Steels Ltd 
This is an interesting example of a Line designed and constructed for the final processing 
stages of narrow stainless steel strip, some of which is produced as wide hot rolled coils, and 


softened and descaled on three Wellman Lines prior to slitting into suitable widths. 





We have supplied several such installations, in this country and abroad, together with the 


necessary auxiliary lines for Coil Build-up, Recoiling, Slitting and Shearing to length and suitable 


for all grades of Stainless Steels. 


7 eae 





THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 
& BELFAST. 


PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, 
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HIGH QUALITY - HIGH EFFICIENCY - FOR ALL PURPOSES 


Specifically designed to reduce operator 
fatigue to the absolute minimum, S.R.W 
Resistance Welders give a proportionately 
higher productivity rate with consequent 
reductions in overheads and operating costs. 
They are of extremely robust construction, 
can be depended upon for complete relia- 
bility and all machines are guaranteed for 
12 months against defective workmanship 
and design. 

Good delivery and the services of our quali- 
fied technical staff are available to advise 
on your welding problem. 





On right: 150 K.V.A. Vertical Sliding Head, Air 
Operated Electric Hot Closing Machine. Full 
Electronic Control with Phase Shift Current 
Regulation and Timed Double Pressure. 





RESISTANGE “x WELDERS 


Manufacturers of all types of Welding 
Machines including foot and air operated 
pivot type Spot Welders. Vertical Sliding 
Head Spot and Projection Welders with full 
electronic control. Seam Welders. Flash 
Butt Welders. Rivet Heaters. Auto Wire 
Butt Welders. Vertical Sliding Head 
electric resistance Hot Closing Machines 
with full electronic control of pressure and 
current. 


On left: 80 K.V.A. Air Operated Electric 
Circumferential Seam Welder with Phase 
Shift Current Regulation and Electronic Control. 





STANDARD RESISTANCE WELDERS LIMITED 


MAYPOLE FIELDS * CRADLEY - STAFFORDSHIRE 








"Phone: CRAdley Heath 69421 "Grams : Endurance, Cradley Heath. 
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new EKCO seconoary 


X-RAY GAUGE 
WITH * 1% ACCURACY OVER 





EXTENDED MEASUREMENT RANGE 


Here is a new development in Nucleonic 
gauges. The Ekco N658 greatly extends the 
range of measurement teyond the normal 
beta gauge range: strip metals and other 
materials produced by continuous produc- 
tion methods can be measured accurately to 
1°, over a range from 0.01 in. to 0.§ in. 


This Ekco N658 system of gauging main- 
tains product quality, reduces wastage and 





effects a great saving in production costs of 


thicker materials. 


Auto control units, limit alarms, remote 
meters, recorders, etc., can be incorporated 
easily. The installation of ancillaries can be 
carried out either initially or at any sub- 


sequent date. 





For full details and illustrated 
literature just write or phone 


E * C 0 E L E C T ® 0 N | C $ L | M | T E D Southend-on-Sea, Essex. Telephone: Southend 49491 


wes 335 














Of these three typical Lancastrian Presses, that shown at 
bottom right is a Lancastrian 150-ton triple-action Drawing 
Press. This press exerts 150 tons pressure on the downstroke 
of the main slide, 128 tons on the downstroke of the blank 
holder and 42 tons on the upstroke of the die cushion. The 
maximum daylight between bolster plate and blank holder is 
48 in.; maximum diameter of draw is 28 in. and maximum 
depth of draw is 12 in.; overall height |7 ft. 5 in.; width 7 ft. 
9 in.; width across platform 10 ft. and depth 4 ft. | in. 

The illustration top left shows a !,200-ton triple-action deep Drawing 


Press and top right a 300-ton double-action Press. These are more fully 
described in other advertisements. 


Ba] coon 











ee 









Please mention “Sheet Meta! industries'’ when requesting further information from — 


lroster Yates & Thom Lid. 


BLACKBURN, ENGLAND Telephone: Blackburn 4224 


London Office: Terminal House, Grosvenor Gardens, S.W.1 Telephone: Sloane 2255 
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for high speed shearing 





accuracy 
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SERIES 25 


INDUSTRIES 
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a new machine from 
RUSHWORTHS the Guillotine Specialists 


It is of extremely rigid construction 
all steel frame) with a very high resistance 
to deflection and incorporates a_ totally 
enclosed worm drive to the crankshaft. 

The slideways have a two degree 
forward slope so that on the downward 
stroke the slide is moving downwards and 
backwards ensuring the sheared edge being 
at right angles to the blade and a cleaner 
edge as a result. 

‘he blades have four cutting edges, 


the bottom blade being adjustable over its 
full length; wide sheets can be accommo- 
dated since there are ample gaps in the 
side frames. The cutting speed is 60 
strokes a minute, the clutch is controlled by 
a foot switch at the end of the flexible 
armoured cable. 

Series 25, is available in the following 
capacities (mild steel): 6 ft. + in; 
8 ft. | in; 10 ft } in.; 12 ft. } in. 


Please ask for leaflet $.G. 11 
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First Class Strip- 


Originally old gold — the colour of Wolves’ famous 
football strip was changed to a brighter gold to 
celebrate their attainment of the Footbal! League 
Championship in 1954. The new, brighter gold strip 

was a happy omen --for, since its adoption-——-the Team 
has won two more titles, and become F.A. Cup 
winners for the fourth time (previous successes were 

in 1893, 1908 and 1949) 

Wolves have come a long way from their modest 

origin in 1877 as St. Luke's Church School Team 
Original members of the F.A., which they joined in 1888, 
they pursued their path to fame, undaunted by a temporary 
descent into the Third Division North in 1923 

even this lapse had its consolations, making 

Wolves the only Club to have been champions of three 
Divisions of the Football League 

To-day, Wolves’ future is as bright as their 

celebrated strip. The name and fame of Wolverhampton 
Wanderers have spread to every part of the 

world where football is played and appreciated 





Bright STEEL Strip- 


CONSISTENT EXCELLENCE is the basic quality for which 
another kind of first class strip has 

also become famous... BRIGHT STEEL STRIP — stocked 
and supplied by HEMMING. 


ALL STOCKS ARE PROCESS-PROTECTED 
FROM RUST AND CORROSION. 


SAVE CAPITAL AND PRODUCTION SPACE BY 
ORDERING STEEL CUT TO YOUR SPECIFIC 
REQUIREMENTS, AS AND WHEN YOU NEED IT. 


IMMEDIATE DELIVERY BY HEMMING LORRIES. 


Bright Stee! Strip — Mild and Spring, Coils and Lengths. 

Bright Annealed Spring Stee! Flats. 

Silver Stee! —Round and Square. 

Bright Flattened Mild Steel Wire, with Round and Square Edges. 


J.A. HEMMING LIMITED 


4 Park Rd., Moseley, Birmingham 13. 
Tel: Birmingham SOU 4511 (five lines) 


Works: Orchard Street, Oldbury. 


Wolverhampton 
Wanderers 





If it comes from 
HEMMING — it comes 
of good stock 
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Do you punch it, stretch it or squeeze it ? 

Are you concerned about the effect of this sort 
of treatment on its amenable behaviour ? 

To avoid your pet product developing unyielding 
habits from hard working you need only to 
trust your annealing to Birlec furnaces. 


Amongst the hundreds in use in the metal 
working industries there are types to suit most 
needs—or, if not, a special design can 
be produced to match your own ideas. 


From box, bell, bogie, belt to pit, pusher, 
pull-through and roller hearth; with 
controlled atmosphere, forced convection, 
time-temperature control; electrically 
heated or gas fired; there is a proved Birlec 
design for every specification. 


{sk your pet typist to write to us for Publication No. 303 


furnaces for every heat treatment 


AEI-Birlec Limited 
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THE QUEST 

NE evening last June a number of eminent 

representatives of the engineering industry 

and of educational institutions met by invitation 

at the Institute of Welding to take part in a 

select conference convened to discuss Advanced 
Education in Welding. 

The deficiencies in the present situation were 
discussed after four introductory addresses had 
drawn attention in turn to the rapid rate of 
technical and scientific advance in welding 
processes, to the effort made in providing 
facilities for higher welding education in 
other countries as compared with what is done 
in the U.K., to what should be the ultimate 
standard and scope at which a properly-designed 
course of study should aim, and finally to what 
action the Ministry of Education was proposing 
to take to make suitable provision for education 
in welding at an advanced level. 

On some of the issues raised there was no 
disputation as they involved matters of generally 
recognized fact. But, in the attempt to define 
the real needs of industry in this regard, and 
to assess the amount of support that could be 
looked for for such advanced educational 
schemes as might be brought into being, large 
areas were revealed in which substantially 
opposing views were held. 

The initial proposals put forward for the 
desirable content and scope of a course of 
study for welding technologists were pitched 
in such a key as to envisage the produc- 
tion of an individual with a wealth of 
engineering and metallurgical knowledge of 
such magnitude as to lead to his being referred 


FOR 


SUPERMAN 


to in subsequent discussion as “‘ Superman.” 

Quite obviously the availability of a tech- 
nological Superman would be a considerable 
asset in any organization, but doubt can reason- 
ably be expressed as to whether the supply 
could ever be adequate to meet the demand. 
Recognizing the difficulties of obtaining the 
services of a Superman, present-day industy 
tends to compromise in his absence by making 
use of a team, each specialist member of which 
contributes his quota to the discussion of the 
project under review. This can bea satisfactory 
arrangement provided that due weight is given 
to the informed opinion of each member of the 
team, but there seemed to be some grounds for 
the complaint made at the recent Conference 
that enlightened views put forward by welding 
enthusiasts, which call for modifications in 
traditional designs or materials usage are 
frequently met with suspicion, or even, on 
occasion, derision. 

Sooner or later it must be recognized that 
welding is a specialized technology whose rapid 
development is opening up broad new vistas 
in engineering design and construction. To 
explore this new territory, properly trained 
personnel will be needed in far greater numbers 
than are available at present, and rapid action 
is needed if British industry is not to be out- 
distanced by its industrial competitors. The 
quest for Superman may well prove to be a 
wild-goose chase; the introduction of adequate 
instruction in welding into our engineering 
educational syllabuses can only increase the 
supply of golden eggs. 
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STRAIN-AGEING IN RIMMING STEEL 
USING THE SWIFT CUPPING PRESS’* 


and the Influence of Punch Shape on the Results 


By D. K. O. ULLMANN} and V. M. THOMAS} 


SUMMARY 

HIS paper describes the experiments carried out 

to determine whether the Swift cupping test 
can follow the progress of strain-ageing in cold-reduced, 
annealed, skin-passed rimming steel. It was thought 
that a modification in the punch shape to increase 
stretch-forming might result in a more marked dis- 
crimination between aged and non-aged material 
and the investigation was therefore carried out using 
six different punches, namely the orthodox flat-nosed 
and hemispherical punches and four ellipsoidal punches 
whose ratios of minor to major radii were 1 : 14, 1: 14, 
1:14 and 1:2. 

Cupping-test results were obtained with each punch on 
material in the freshly skin-passed condition and after 
ageing at 100° C. for periods up to 4 hours. Tensile- 
test results, hardness values, and Olsen figures were 
also obtained for the material before and after ageing. 

The Swift cupping-test results show that the test, 
carried out under the conditions described does not 
discriminate sufficiently between the change in 
mechanical properties obtained after different periods 
of ageing to enable it to be used as a tool for studying 
the progress of strain-ageing. 


Introduction 


OLD-REDUCED, annealed, skin-passed rim- 
ming steel is subject to a phenomenon known 
as strain-ageing. The effect of this upon the 
mechanical properties of the steel is reflected in an 
increase in the lower yield point, the yield-point 
elongation, and the hardness, and a reduction in the 
Olsen and Erichsen figures. A slight increase in 
the ultimate tensile strength may also be found, 
and the elongation, measured on the fractured 
tensile pieces may be reduced, although this does 
not occur im every case. 
sheets which has aged appreciably will be difficult 
to press satisfactorily ; generally the material splits 
in the press. 
The work described in this paper has been carried 
out to ascertain whether the Swift cupping test 








* A paper presented to a meeting of the International Deep Drawing 
Research Group, Paris, May, 196: 

? Richard Themas & Baldwins Ltd, Central Research Labora 
tories 


In practice a lift of 


can be used to follow the progress of strain-ageing, 
and whether the results are influenced by the shape 
of the punch. The use of punches of different 
shapes permits a variation in the amount of stretch- 
forming which takes place during the drawing of 
the Swift cup. 


Description of the Press and Tools 


The press used for this work is one specially 
constructed by Rubery, Owen and Co. Ltd. for 
carrying out the Swift cupping test and is similar 
to that described by Coupland('). The punch 
is moved by a hydraulically-operated ram and its 
speed can be regulated. The blankholding load 
is applied pneumatically. 

The hemispherical and flat-nosed punches used 
were those originally supplied with the machine. Both 
punches have a diameter of 2 in.; the edge radius of 
the flat-nosed punch is 0.198 in. These punches 
and also the die are made of tool steel and have a 
Vickers hardness number greater than 700. The 
diameter of the die is 2.134 in. and its edge radius 
is 0.48 in. 

For the experimental work on different punch 
shapes it was decided to construct ellipsoidal-nosed 
punches. The semi-ellipse forming the nose can 
be blended smoothly into the parallel part of the 
punch, the diameter of which forms the minor axis 
of the semi ellipse. Four punches were made with 
the following ratios of minor to major axis :— 1 : 1, 
1:14, 1:14 and 1:2. Since this work was con- 
sidered experimental in the sense of finding an 
optimum punch shape and these punches were not 
intended for service for any length of time, it 


TABLE I-—Hardness Values of Tools 





| Average Vickers 


Tool | hardness number 
Die ; ee 738 
Flat-nosed punch = 757 
Hemispherical punch . : 770 
1 : 1% ellipsoidal punch ; 107 
1 : 1} ellipsoidal punch 132 
1 : 14 ellipsoidal punch 161 
1: 2 ellipsoidal punch ‘ 201 
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was not considered necessary to expend the time 
in preparing punches of the same hardness as the 
standard punches. The hardness figures for all the 
tools are given in Table I. 


Experimental Procedure 

Twenty consecutive sheets 41 in. wide and 20 
s.W.g., were taken from a lift which had been skin- 
passed on a 4-high temper mill. The initial length 
of the sheets was 69} in. and after skin-passing 
all 20 sheets fell within the range of 70% in. and 
704 in. Thus the elongation given to these sheets 
is within the limits of 1.08 per cent to 1.17 per cent, 
being nominally 1.1 per cent. 

A 54-in. wide strip was sheared off each edge 
of the sheets and discarded. This was done to 
ensure that none of the material tested came from 
the rim only. Within 30 hours of skin-passing 
all the sheets had been cut into smaller strips and 
were stored in two refrigerators at a temperature 
of —20° C. The material was withdrawn from these 
refrigerators only when required for testing. 

The blanks for the Swift cupping test were pre- 
pared by cutting the sheets into 5-in. squares, 
trimming off the corners, and machining the 
resulting octagons individually on a lathe to the 
required diameters. All machining flash was 
removed by hand filing. Excess oil and swarf 
were wiped off and the blanks were aged for the 
required time by immersion in boiling water. At 
the end of the ageing period the blanks were 
immediately cooled in cold water, dried and de- 
greased by swabbing with carbon tetrachloride. 
Thickness measurements were taken on each blank 
before testing. Before each set of blanks was tested 
the tools and the blankholder were cleaned, de- 
greased and then lightly oiled with the drawing 
lubricant. The speed of the punch stroke was timed 
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at frequent intervals to ensure that all tests were 
carried out at the same punch speed of 4 ft. per min. 
Immediately before testing the blanks were dipped 
into the drawing lubricant and then passed twice 
through a pair of lightly-loaded rubber-covered 
squeegee rolls. This procedure differs slightly 
from that recommended by Kemmis(*) but has 
the advantage of providing an even film of oil and 
is much less messy. 

The drawing lubricant was Esso oil TSD.996 
supplied by the manufacturers as conforming to 
the specification set out by Kemmis(* 

Before starting the experiment a number of 
blanks of 4.40 in. diameter were drawn to determine 
the blankholder pressure required. It was found 
that 30 Ib. per sq. in. pressure would just suppress 
wrinkling and it was decided to use 50 Ib. per sq. in. 
pressure throughout the whole series of tests 
except when the effect of blankholder pressure was 
investigated. 

Single blanks were drawn initially to determine 
approximately the limiting diameter. Five con- 
firmatory blanks for the limiting diameter and for 
each interval of diameter above and below the 
limiting diameter were drawn. This was continued 
above and below the limiting diameter until for a 
given diameter the results generally showed 
100 per cent draw and 100 per cent fail. 

The tensile-test pieces were machined to con- 
form to the dimensions given for test-piece Al 
in B.S.18 : 1956, and were subjected to the same 
ageing as were the cupping-test blanks. The tensile 
tests were pulled on a hydraulic tensile-testing 
machine at a constant cross-head speed of 1 in. 
per min. calibrated without load. 

Olsen stretch-forming tests and Rockwell hard- 
ness tests were also carried out on samples repre- 
senting all the ageing times. 





Fig. 1 Variation of Limiting Draw- 


ing Ratio with ageing time 
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Experimental Results the limiting drawing ratio has been calculated from 

Swift Cupping Test this diameter. The relationship between limiting 
Complete results for each tool are shown in drawing ratio and ageing time is shown graphically 
Tables II to VII. The limiting blank diameter in Fig. 1. Since the 1 : 1} ellipsoidal punch showed 
has been taken throughout this paper to be the the most pronounced trend in following the strain 
greatest diameter at which a minimum of four ageing, it was decided to see whether by altering 
blanks out of six can successfully be drawn and the blankholder pressure this trend could be 











TABLE I]—Results of Cupping Tests Using Hemispherical Punch 


Blank diameter (inches 


Ageing time at 100 (¢ j 4.35 4.40 4.45 | 4.50 4.55 


| Drew Failed | Drew Failed | Drew Failed | Drew Failed | Drew Failed 


As received .. 6 0 4 2 0 6 

5 minutes ‘ 6 | 0 4 2 0 6 

15 minutes 6 0 4 2 3 3 0 6 

1 hour ; 6 0 0 6 

2 hours ‘ , | 6 0 5 l + 2 2 + 0 6 
4 hours | 5 l | 0 6 


i a 





TABLE III—-Results of 


Cupping Tests Using Flat-nosed Punch 








Blank diameter (inches 


Ageing time at 100 C 4.35 4.40 4.45 4.50 
Drew Failed Drew Failed | Drew Failed | Drew Failed 

As received 6 0 3 3 0 o 

5 minutes .. 6 0 5 l l 5 

15 minutes 5 l 0 6 

1 hour ’ 5 l 3 3 0 ny 

2 hours : 6 0 5 ] 0 6 

4 hours ¥ , 6 | 0 | 1 } 5 0 6 





TABLE 1V—Results of Cupping Tests Using 1:14 Ellipsotdal Punch 








Blank diameter (inches 


! 
Ageing time at 100° C, 4.25 4.30 4.35 4.40 4.45 
Drew Failed | Drew Failed | Drew Failed Drew Failed Drew Failed 
| | | 


| | | 














As received 6 0 5 1 2 4 0 6 
5 minutes : 6 | 0 3 3 l 5 

15 minutes . 6 0 2 4 2 4 0 6 
1 hour ; 6 0 2 4 0 6 

2 hours ; 6 0 5 | 0 6 

4 hours 6 | 0 5 l l 5 0 6 

TaBLeE V—Results of Cupping Tests Using 1:1} Ellipsotdal Punch 
Blank diameter (inches 
Ageing time at 100 C 4.15 4.20 4.25 | 4.30 | 4.35 


| 
| 


Drew Failed | Drew’ Failed | Drew Failed | Drew Failed | Drew Failed 


As received . ; 6 0 - fh FY 5 
5 minutes 6 0 4 2 l ~ | Oo 6 
15 minutes 6 0 l 5 0 6 | 
1 hour : , 6 0 2 4 0 6 
2 hours - ag 6 0 3 3 0 6 

4 2 0 | 6 | j | 


4 hours . oa : 6 | 0 
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accentuated. Fig. 2 and Table VIII show the effect 
of varying the blankholder pressure from 30 Ib. 
per sq. in. to 175 Ib. per sq. in. when drawing aged 
blanks with the | : 14 ellipsoidal punch. 

The blank thicknesses varied from 0.036 in. to 
0.0395 in. but although the results have not been 
examined statistically there appeared to be no 
tendency for this gauge variation to influence the 
results of the cup-drawing test. 

Mechanical Tests 
The results of the tensile tests, elongation, 


Tasie VI—Results of Cupping Tests Using 1 : 14 Ellipsiodal Punch 





Ageing time at 100 C 3.95 
Drew Failed Drew 
| | 
As received se | 6 
5 minutes ~ 6 0 4 
15 minutes 6 
1 hour : : 6 0 l 
2 hours = " 6 | 0 3 
. |. 6 F 3 


4 hours 





Ageing time at 100° C. 3.60 
—| 
| Drew Failed Drew 
| | 
As received | 6 
5 minutes | 6 0 6 
15 minutes . . 7 - 6 0 5 
1 hour = 24 4. 6 0 5 
2 hours 6 } 0 3 
4 hours 6 | 0 7 
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Fig. 2.— Effect of varying blankholder 
SOlbs /Sq v loads upon Limiting Drawing Ratio 
Mankholder pressure 
Sankhoider pressure 
e sq 
Bionkholger . - 





a. 


hardness and Olsen tests are given in Table IX 
and are shown graphically in Figs. 3 to 5. Four 
longitudinal and four transverse tensile pieces were 
tested after each ageing period and the results 
shown in the table are the averages of the individual 
results. The Olsen and Rockwell results are the 
averages of six individual tests. 


Chemical Analysis 


The chemical analysis of the steel used for this 
investigation is given in Table X. 








Blank diameter (inches 





4.00 4.05 4.10 
Failed | Drew Failed | Drew Failed 
o | 5 l = ee es 
2 2 4 l 5 
0 0 6 | 
5 0 6 
3 2 4 0 6 
3 2 } 4 0 | 6 
Blank diameter (inches) 
3.65 3.70 3.75 
Failed | Drew Failed | Drew Failed 
i das 5 0 6 
0 | l 5 
1 0 6 
 e 6 
3 0 6 
2 0 | 6 | 
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TABLE VIII—Results of Cupping Tests Using 1: 14 Ellipsoidal Punch Using Differing Blankholder Pressures 
Blank diameter (inches 
| | 
Blankholder | 8eing 3. 80 3.85 3.90 3.95 4.00 4.05 4.10 
pressure | — C. 
| Me ipiFIipiFi|DiI FIDIFI|D|I FI D|F|D]F 
—| 
30 Ib. | As received 6 0 5 1 1 5 
per sq. in. | 5 min. 6 0 0 6 
15 min. 6/0/2]141{]0 | 6 
| 1 hour 6 0 3 3 0 6 | 
2 hours 6 0 l 5 0 6 
| 4 hours 6 0 4 2 0 6 - 
50 Ib. | As received | 6 | 0 5 i 0 6 
per sq. in. | 5 min. 6 0 4i2 2 4 ] | 
| 15 min 6 | 0 0 6 
| 1 hour 6 0 i § 0 6 
| 2 hours 6 0 3 3 2 4 0 6 
| 4 hours 6 0 3 3 2 4 0 6 
175 Ib. | As received | 6 0 0 6 
per sq. in. | 5 min 6 0 l 5 0 6 
| 15 min. 6 0 5 1 0 6 
| 1 hour 6 0 5 l 2 4 0 6 
| 2 hours 5 l 5 l l 5 ] 5 
4 hours 6 0 5 l 2 4 l 5 
TABLE IX—Results of Mechanical Tests 
Ultimate | Yield | 
Yield tensile point Elongation | Elongation | Rockwell 
Ageing time | point strength elongation per cent percent {| “B” Olsen 
at 100° C. | tons per | tons per per cent on 8 in. on 2 in. scale | (in. 
| sq. in. | sq. in on 8 in 
L | 7 .t | ey I ¥ L z b é 
, siamo 
As received | 13.1 | 13.5 | 20.7| 20.9] oO 0 31 | 29 | 47 | 44 40.5 0.412 
5 min. | 15.9 | 16.4| 21.0| 20.9] 3 4 30 | 28 | 45 45 42.5 0.407 
15 min. | 16.8 | 17.6 | 21.2] 21.1| 4 | 5.5 | 30 | 28.5] 45 | 45 43 0.402 
1 hour 17.31 97.7 1 218 | 21.1 5 6 29.5 | 26 | 45 43 43 0.385 
2 hours | 17.2 | 18.0 | 21.0 | 21.0 5 6 31 26.5! 45 42 44 0.389 
4 hours 17.8 | 18.1 21.0 | 23.2 6 1.2 28 27 | 46 47 44 | 0.385 
= L = Longitudinal, Frenne alt sens st rellling disection ~ / 
TABLE X—Chemical Analysis of Sheet Material (per cent) se te 
c | S ¥ Mn Ni } Cu Sn N 
7” - | a i 
} 
0.038 | 


0.017 


0.011 0.29 


Discussion and Conclusions 

Accepted methods of following the progress of 
strain-ageing are the study of the changes in the 
yield point, the yield point elongation, the hardness 
or the stretch-forming test result. Of these the 
study of the variation in the yield point is probably 
the most widely used. Fig. 3 shows clearly the 
progress of strain-ageing of the steel under investi- 
gation as manifested by the increase in the yield 
point. It might be expected therefore that any test 
whose results are influenced by strain-ageing will 
show a similar curve. An examination of the Swift 


cupping test results shows that none of the punches 








0.028 0.040 


<0.01 


0.003 


used gave a clear indication of following the strain 
ageing process. The results obtained with the 
1: 14 ellipsoidal punch show a trend towards a 
decrease in the limiting drawing ratio with ageing 
time. However, this trend is not accentuated either 
by altering the blankholder pressure or by increasing 
the ellipticity of the punch. It is difficult to attach 
great significance to this trend since none of the 
results obtained with any of the punches vary over 
more than two increments and it may well be that 
the limits of discrimination are +1 increment in 
the limiting drawing ratio. Certainly a number 
of results at various diameters have failed to give 
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an unambiguous result. Thus 
although it is expected that with 
the flat-nosed punch there should 
be no more than two increments 
between 100 per cent pass and 
100 per cent fail, the ellipsoidal 
punches show in some cases 
three increments difference. Un- 
less the difference obtained on 
ageing is greater than three 
increments over the whole ageing 
period it is difficult to assert that 
the results presented show a 
marked tendency to follow the 
progress of strain ageing. 

Two other factors must also 
be considered. The material 
used for this investigation showed practically 
no change in ultimate tensile strength or in 
elongation after fracture of the tensile pieces. It is 
possible that a change in one or both of these 
factors is of greater importance in the cup drawing 
test than a change in the other properties investi- 
gated. It is not impossible that with longer ageing 
times some change in these properties takes place 
which might be reflected in the limiting drawing 
ratio. According to Hundy(*), 4 hours ageing at 


measured over 8 gouge length 


t etango tor 


100° C. is equivalent to one year at 15° C. ; this 
latter period is much greater than the time normally 
allowed to elapse before a skin-passed steel is 
pressed and it was not, therefore, considered of 
practical application to continue ageing beyond 
4 hours at 100° C. The results obtained are dis- 
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timate Te Fig. 3 (left).—Effect of ageing time 
hreng* upon yield point and ultimate tensile 
strength 


Fig. 4 (belou Effect of ageing time 
upon yield point elongation 


Transverse 





mgituana ~ 


appointing in the sense that they offer little hope of 
the possibility of correlating press shop results for 
skin-passed rimming steel with cupping press 
results. This is especially true for the flat-nosed 
punch upon which at present attention is focused 
as the standard punch for the test. If the cupping 
test is ever to be used in the mild-steel flat-rolled 
products field to determine the suitability or 
otherwise of a particular batch of steel for pressing, 
then one of the requirements of the test is that it 
should clearly distinguish between freshly skin- 
passed and strain-aged material. This the test fails 
to do when the flat-nosed punch is used and it 
would appear from the present work that even an 
increase in stretch-forming associated with the 
deep drawing produced by ellipsoidal punches fails 
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Fig. 5.—Effect of ageing time upon 
Rockwell and Olsen result 
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Ellipsoidal 


As 


received 


Flat . 
Hemispherical 
Ellipsoidal 


2 days 
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Hemispherical 
Ellipsoidal 


| 
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| Hemispherical 
| Ellipsoidal 
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Hemispherical 
Ellipsoidal 


Flat .. i 
Hemispherical 
Ellipsoidal 


Flat .. 
Hemispherical 
Ellipsoidal 


35 days Flat ius 
Hemispherical 
Ellipsoidal 


70 days Flat .. ; 
Hemispherical 
Ellipsoidal 


Blank diameter (inches 
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THE EVALUATION 
OF SHEET 





By 
ROGER PEARCE, 
B.A., B.Sc. (Oxon.)* 





FOR DEEP DRAWING 


This ts one of the sertes of lectures presented at the Wolverhampton and Staffordshire College 
of Technology under the general title of “‘ The Technology of Deep Drawing and Pressing” 


‘THIS paper describes the evaluation of sheet as 
practised in the Pressed Steel Co. Ltd., and, in 
most motor-car-body press shops. 

The metal used is bought to the specification, 
“To make this pressing satisfactorily with not more 
than x per cent scrap.” A representative of the 
supplier has full access to the blueprints of the part 
and the tools to be used and from his study of these 
he then specifies to his company the grade of metal 
to be supplied. If it makes the pressing satisfac- 
torily, welds satisfactorily and goes through the 
paint shop without trouble, then it is good and no 
further questions are asked. If, however, it gives 
trouble in the production of the part for which it was 
purchased, then it is tested in the laboratory and 
the results evaluated in an attempt to find the cause 
of the trouble. 

The testing procedure used is far from being 
routine. Material is not brought in from the shop 
and subjected to a stereotyped test and a firm 
answer given. The test, in fact, is almost a small 
investigation in itself. All the testing machines 
available are used if necessary and information of 
real value may be obtained. By this means it is 
hoped to educate ourselves and to help our suppliers 
to produce the material required. Why is this method 
adopted? The answer is that there is only a 
limited quantity of the best steel and this must only 
be used for the most difficult pressings. If an 
elaborate specification, calling for certain mechanical 
properties, etc., was given, then quite obviously it 
would always be in excess of the properties required, 
to be on the safe side. In this way, good steel 
would be wasted on jobs which could be made from 
a lesser grade of material. 

Testing of the material before it is issued to the 
press shop, pre-testing, will be dealt with here. In 
the Pressed Steel Company in 1959 about 200,000 
tons of sheet steel were used and the task of pre- 
testing even one tenth of this defies imaginatian. 
The metallurgical laboratory did, however, in- 
vestigate about 250 batches of steel, which caused 
trouble in the press shop. These tests would be 
concerned with, at the most, 4,000 tons of steel. 





* Chief Metallurgist, Pressed Steel Co. Ltd 


Coming back to our previous figures, to pre-test 
one-tenth of the sheet steel purchased would involve 
increasing the staff four or five times and it is clear 
that this is not really a very good idea, for with 
the existing system, production was maintained. 
It is apparent therefore, that pre-testing of sheet 
steel, is rather a waste of time in a motor-car-body 
press shop. 

This paper is concerned with sheet rather than 
strip, that is, material over 18 in. wide, and the 
author will confine his remarks primarily to steel, 
although naturally many of the same factors apply 
to non-ferrous metals. 


Available Methods of Test 


The available methods of evaluation can be 
divided into two groups viz. fundamental methods 
and simulative methods, and these can be expanded 
as follows. The fundamental tests are as follows: 

(a) Tensile test. 

(6) Hardness tests. 

(c) Bulge test. 

(d) Chemical analysis. 

(e) Metallographic examination, which can be 

divided into: 
(i) inclusions, and 
(ii) grain-size and shape. 

The second group of tests—simulative tests— 
are as follows: 

(a) Erichsen or Olsen Test. 

(b) Cup-forming tests like the Swift Test. 

(c) The hole-widening test. 

(d) The wedge-drawing test. 

(e) The bend test. 


Tensile Test 

The most convenient test-piece to use in this test 
is the test-piece Al described in B.S.S. 18, which 
is 0.75 in. wide and has a gauge length of 8in. The 
specimen is pulled axially in a tensile-testing m -h ~¢ 
until it breaks. During the test a load-e' \gation 
diagram is drawn on an autographic recorder. A 
typical curve is shown in Fig. 1, where the point A 
is the yield point, the point B the limit of the plastic 
range before necking begins and the point C the 
point at which fracture occurs. During the test 
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Fig. 1.—Typical tensile-test curve 


the load at point A is recorded and also the breaking 
load of the test-piece. After fracture the tensile 
test-piece is removed from the machine and various 
elongations measured. From the curve itself, 
certain conclusions can be drawn, for instance, 
whether the steel is annealed last, whether it is 
aged rimming steel, etc. An intelligent guess can be 
made as to whether the material is stabilized steel. 
The factors measured from the tensile test using 
this 8-in. gauge length specimen are as follows: 

(i) Yield point. 

(ii) Tensile strength. 

(tii) Ratio of yield point to tensile strength. 

‘iv) Total elongation over 8 in. 

v) General or uniform elongation over 6-in 
part of the gauge length which does not 
include the fracture. 

This property in conjunction with the tensile 
strength indicates whether the material has been 
properly processed, for it is known roughly what 
range these two figures should fall between. The 
yield-point to tensile-strength ratio is a very useful 
figure for it gives an idea of the slope of the load- 
elongation curve. A low yield to ultimate-strength 
ratio indicates a rising curve, which is associated 
with metal of good pressing properties, while a high 
yield to ultimate-strength ratio indicates a short flat 
plastic portion of the load-elongation diagram 
associated with bad pressing properties. This is a 
most important parameter and one which, often, is 
not fully understood, even by the sheet-metal 
suppliers. The point is that a comparatively small 
amount of cold reduction may not affect elongation 
figures to a great degree, but will have a marked 
effect on the yield-point to tensile-strength ratio and 
thus make the material unsuitable for pressing. It 
is possible that another material which has worse 
elongation figures, but has a lower yield point and 
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Fig. 2.—Diagram of general elongation measurement 
a lower yield to ultimate-strength ratio, may be 
acceptable. 


Total Elongation Over 8 in. 

This total elongation of the test-piece is really a 
complex figure and one which is not viewed to-day 
as being very useful, as it contains both the uniform 
elongation of the test-piece and also the local 
elongation, including the necking down where the 
test-piece broke, both these values being mixed 
together. Recently more attention has been given 
to the general elongation, which is the 6 in. not 
associated with the fracture; this is illustrated in 
Fig. 2. This general elongation figure is a measure 
of the metal’s ability to give uniform extension which 
is very useful for making motor-car-body types of 
pressings. It must be remembered that in the tensile 
test only simple tensile strain is imposed on the 
material, while in the act of making a pressing, 
stretching is going on in different directions under 
biaxial tension, and so the actual figures from the 
tensile test cannot be applied directly to a pressing. 
Nevertheless, experience over the years in the 
comparison of test results with press performance 
has enabled this figure to be used to differentiate 
between good and bad material. In addition, of 
course, the frictional effects involved in making a 
pressing are not taken into account in any way by 
the tensile test and I can only say that experience 
again makes it possible to say that a material with a 
low yield-to-ultimate ratio, coupled with a good 
general elongation, is needed. 


Elongation on 2 in. 

This figure includes the fracture of the test-piece 
and really consists of the general elongation which 
has been given to this part of the test-piece, as to all 
the rest, during the tensile test, and imposed upon 
this, the extra elongation occurring during the 
formation of the neck and fracture. Strictly 
speaking then, the 2-in. elongation is again a 
composite figure and may be disregarded in the same 
way as the 8-in. figure, but empirically it is found 
that a high 2-in. elongation figure is another good 
factor for the production of satisfactory pres- 
sings. I have placed great emphasis on the 
uniform extension of material and it can be seen 
that this must be a very important figure for the 
production of large pressings of the motor-car- 
body type. It is a source of amazement to me 
that some metal suppliers persist in using the 2-in. 
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test-pieces to obtain results which are then used as 
a measure of the suitability of their their material 
for the production of large pressings. The time has 
come when the 8-in. test-piece should universally be 
used for testing metal to be used for pressings of 
this nature. 
Chemical Analysis 

It is desirable to have a complete chemical 
analysis of any steel under investigation, but it is not 
always possible to analyze in a reasonably short 
time for, say, C, Mn, Si, S, P, N, O, and trace 
elements. Nevertheless, a routine analysis for, say 
C, Mn, Si, S, P, can help to clear up certain points. 
The carbon content of extra-deep-drawing grade 
steel is usually about 0.05 per cent, and for stabilized 
steel a little higher. A carbon content of 0.08 per 
cent is the ideal limit for satisfactory high-speed 
resistance welding. Very low manganese can result 
in lack of tenacity in steel with otherwise good 
properties. High sulphur content can be a reason 
for very fine grain-size, which in turn gives a longer 
yield-point elongation, and so more persistent 
stretcher-strain. 


Metallographic Examination 

This is really a grain-size and shape examination 
and a search for inclusions and carbides. The 
grain-size of extra-deep-drawing grade steel should 
be about A.S.T.M.7. An elongated grain structure 
can be a check for stabilized steel. An elongated 
grain structure which was originally equi-axed 
would indicate excessive cold reduction. 

Inclusions are often an explanation of bad 
transverse elongation figures, both general and over 
the 8-in. gauge length. 

The presence of cementite if associated with 
grain boundaries is deleterious to all elongations 
both longitudinal and transverse, while massive 
cementite in the rim (i.e. on the edge) may be the 
cause of bad surface on a finished pressing. 


Hardness Testing 

It is found that all forms of hardness testing are 
too crude to tell anything very significant about the 
behaviour of sheet steel in a complicated pressing. 
Hardness testing is sometimes usetul for non- 
ferrous metals which are far more uniform in 
properties than is steel. For aluminium and some 
of its alloys and for brass and copper, a hardness 
value can correspond quite closely to other mechan- 
ical properties and therefore it can be used for the 
assessment of, for example, strip, for the production 
of simple small pressings, of the type produced on 
automatic presses. 


Hydraulic Bulge Testing 
A criticism of any tensile test is that stretching is 
only done in one direction, while in a press the metal 
is subjected to multi-directional forces. It is 


SHEET METAI 


INDUSTRIES 


649 


disappointing then that the hydraulic bulge test has 
been neglected. It can be classed as a fundamental 
test for measuring stretching and is quite distinct 
from any cupping tests, as in the bulge test no 
friction is involved. The test now described is 
from work carried out by Mellor and Loxley at 
Sheffield University. They used metal 0.036 in. 
thick and a bulge diameter of 10 in. Before bulging, 
the circular blanks were marked with ink circles at 
intervals of 0.2 in. in order that the details of the 
extension over the surface could be measured. 
During the whole operation the maximum straining 
occurred at the pole of the bulge, and decreased 
gradually towards the clamping ring. This work 
was not carried out to develop this test for metal 
assessment, but some of the generalizations which 
are drawn from it are of interest. 
(1) Annealed metals show a large increase in 
strain at constant or decreasing pressure before 
a narrow neck finally occurs very close to the 
point of fracture. No obvious broad necking 
occurs. 
Work-hardened materials fracture under 
increasing pressure without showing any 
unstable plastic flow. 
Hydraulic bulging gives rise to a high degree 
of plastic strain before fracture with both 
annealed and cold-rolled material. While 
this is to be expected of annealed material, it 
is somewhat unexpected in the case of a cold- 
worked material which gives poor elongation 
values in the simple tensile test. 
It seems that this rather neglected test should be 
developed further. 


Simulative Tests 

Olsen Test 

This is a cup-stretching test in which a relatively 
large blank is tightly gripped between blankholders 
while a punch is pushed into it until visual observa- 
tion shows fracture has taken place. The height 
of the cup at fracture is measured and the load at 
fracture recorded. The test is simple and quick, 
but suffers from certain disadvantages. First, it is 
a stretching test and as such only measures one 
aspect of pressing. Second, as the cup is so small 
it cannot really simulate the large shapes produced 
in the press shop. Third, it is very sensitive to 
gauge of material, due again to its smallness. 

It can be seen, therefore, that it is unsuitable as 
a test for metal for large press-work, and it may be 
noted that as it is predominantly a stretching test, 
neither is it suitable as a test for metal destined for 
the production of deep-drawn parts. 


Hole-widening Test 

This test is carried out on a press and consists of 
forming a flat-bottomed cup from a blank with a 
standard hole in the middle. The cup is drawn 
until a split occurs from the edge of the hole. 
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Fig. 3.— Diagram illustrating wedge drawing test 


The factor measured does not seem to bear much 
relation to any particular happening in normal press- 
work and, of course, it is well-known that conditions 
of edges produce strange results. 

Nevertheless, it is possible that it may have 
special applications in certain laboratories where it 
may simulate some production condition more 
closely than any other test. 


Bend Test 

As bending is an important part of any deep- 
drawing operation, it is necessary to mention bend 
tests. 
the metal over the die radius takes place in tension, 
and so there is no correlation between simple bend 
results and the sort of bending which occurs during 
a deep-drawing operation. 

All that can be said for this test is that it will serve 
to study metal which is to be used for the production 
of a simple flanged part. 

Wedge Drawing Test 

In this test a wedge-shaped piece of metal is 
pulled through a die as shown in Fig. 3. The 
object of the test is to determine the maximum 
length of the tapered part which can be successfully 
drawn; test pieces of regularly increasing size are 
used. 

The disadvantages of this test are: (1) it disregards 
the bending and unbending which takes place in a 
drawing operation; and (2) it ignores the frictional 
effects associated with this bending. 

Furthermore, the unusual frictional effects 
between the edges of the test-piece and the die are 
very high, and these cast doubt on the reliability of 
the test. 


Unfortunately, in deep drawing, bending of 
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Cup-drawing Tests 

It is very important that the difference between 
the cup-drawing test and the Olsen type of test 
described earlier is appreciated. In the latter, the 
metal is prevented from drawing to any real extent 
by gripping it tightly between blankholders or by 
a very large specimen in relation to the indentation 
made, which discourages metal flow by friction. In 
the cup-drawing type of test the blank is a definite 
size and the material is rated by the maximum blank 
diameter which will draw without splitting. This 
test is then a real small drawing operation using the 
same principles as are used in the factory for the 
production of actual pressings and so it is natural 
that such a test should have for some years been 
regarded as a promising way of providing a practical 
guide to the ability of metal to behave satisfactorily 
under the press. 

Theory suggests that the cup-drawing tests 
should provide a reliable assessment as these tests 
subject material to the factors involved in deep 
drawing, stretching, bending drawing and friction 
and should be the ideal type of tests for assessment. 

Obviously the shape of the punch is of prime 
importance. Early tests using a flat-bottomed 
punch with small radius found practically no 
correlation between press-shop performance and 
test results. This is because the sharp radii on the 
punch, in addition to friction, protect the metal 
under the head of the punch, reducing the amount 
of stretching over the punch head to almost nothing 


Panels produced wn freshly-processed and 
bottom) aged steel 


Figs. 4 and 5 
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Fig. 6.—Panel in Fig. 4 at 
higher magnification 





This is clearly a useless test for metal which, in 
practice, is to undergo appreciable stretching 
over the head of the punch. 

It seems clear, therefore, that no single punch 
contour can be used for rating sheet metal in a 
cup-drawing test. The punch described above is 
useful in the case of deep-drawn articles like certain 
holloware, but other shapes must be considered for 
motor-car-body presswork. The hemispherical 
punch is more appropriate for this type of pressing, 
as the metal over the punch head receives a large 
part of the drawing load and stretches fairly freely, 
only being restricted by friction. 

A hemi-ellipsoidal punch—a more “pointed” 
punch still—shows better differentiation than the 
hemispherical punch between steel of differing 
mechanical properties. 

An example from this work can be given. Freshly- 
processed steel (designated RVN) was used to make 
a certain pressing, and other blanks from the same 
lift were aged at 100° C. for 1 hour to give quite 
different properties. The second batch of steel—the 
aged material—was unsuitable for this panel even 
with press adjustments. The mechanical proper- 
ties of the steel were as shown in Table I. 

The condition of the pressings produced is shown 
in Figs. 4,5, 6 and 7. These tests show the sensi- 
tivity of the production press to changes in properties 
and the task in front of anyone trying to establish 
a simulative test. However, B.I.S.R.A. set up a 
committee some years ago to study the cup-drawing 
test and they prepared a standard test procedure and 
it is now believed possible to obtain agreement 
between different cupping presses by following this 
procedure. This is a step in the right direction, for 
the varying opinions held concerning cupping 
presses are probably due to the fact that there has 





been no agreement on the precise method to be 


used in carrying out cupping tests. Now that the 
I.D.D.R.G. is in existence and testing procedure is 
internationally agreed, it may be possible to reach 
a decision on the true value of this type of test. 





TABLE I 

RVN | Non-aged | Aged 
Yield Point L* 123° | 160 
Tt 2.3 15.5 
Ultimate Tensile Strength I 21.0 21.2 
I 21.2 21.3 
2-in. Elongation I 46.5 41.0 
I 44.5 44.0 
8-in. Elongation 3 33.3 | 29.5 
I 30.5 | 29.7 
General Elongation ‘ , 29.0 25.7 
i 25.8 25.0 
Y.P./U.S. I 58.7 72.5 
I 62.6 75.4 

Swift Number (hemispher- 
pherical ; | 48.0 48.0 
Swift Number (flat) 45.0 


45.0 





*Transverse * Longitudinal 


Press Shops 

In the press shop metal is formed in three ways. 
These are: (1) stretching; this is stretching in all 
directions over the head of the punch: (2) bending; 
this is extension caused by plastic bending under 
tension; and, (3) drawing; radial extension accom- 
panied by circumferential shrinkage. This can 
be appreciated from Fig. 8. Consider the piece of 
metal A, B,C, D. As the punch descends all this 
must pass over the comparatively small space C. D, 
as it flows over the radius of the die. Thus, all the 
metal of the segment will have to shrink circum- 
ferentially to enable it to flow over its appropriate 
part of the die radius. It can be seen why the 
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term “drawing” is used for this process, becauses 
the deformation which takes place is the same as in 


wire drawing. So, three of the things which 
happen to a piece of metal when it is pressed have 
been described. It has been subjected to stretching, 
bending and drawing. Now to enable stretching, 
bending and drawing to take place in such a way 
that the final result is what is required, there are 
two other things to consider: (1) blankholder pres- 
sure; and (2) lubrication. 


Blankholder Pressure 

Quite simply, blankholder pressure is the 
pressure applied by the blankholder and the die on 
the flat surface of the metal as it is pressed. There 
is a lot of empirical information on this subject in 
most press shops, and control of the blankholder 
friction is often the deciding factor in the manu- 
facture of difficult pressings of complicated shape. 
Crudely, of course, the blankholder load is necessary 
to prevent wrinkling of the blank, but must not be 
high enough to restrain the metal to such a degree 
that it splits before any drawing-in takes place. 


Lubrication 

For the lubrication of difficult pressings usually 
a filled drawing compound is used, rather than a 
plain oil and this is applied by the operator with a 
wide brush or roller to the areas of the blank where, 
by experience, it has been found that lubrication is 
necessary. In this way, the metal can be made to 
draw-in where required, while in other areas, for 
instance, on the punch itself, frictional forces can be 
made use of to hold the metal as required. If the 


three processes mentioned, i.e. stretching, bending 
and drawing, take place when a complicated 
pressing is made, and everything goes according to 
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Fig. 7 (left Panel in Fig. 5 
at higher magnification 


Fig. 8 (below Diagram illustrat- 
ing metal movement during form- 
ing 





plan and the mechanical properties of the material 
are right, then a satisfactory pressing is produced. 
If all these factors do not combine in the correct 
way, the panel may split, or buckle and form 
wrinkles, and whatever adjustments are made to the 
blankholder pressure, or to the lubrication, these 
faults cannot be remedied. 

Where splitting is concerned, the author considers 
that elongation of the metal is the factor which 
mostly affects this trouble, and that, generally 
speaking, it is material with a high uniform elonga- 
tion that gives the required result. 

Another kind of splitting which is encountered is 
that which takes place with the soft metals and 
occasionally with unusually soft stabilized steel. 
This is where the frictional forces form a very large 
part of the drawing load and, in press shop parlance, 

(Continued in page 660) 
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The Problem of 
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Introduction 
"THE problem of the accumulation of fatigue 
damage under conditions of repeated stress 
cycles with amplitudes which vary more or less 
randomly over a relatively wide range has been 
given considerable attention in recent years. The 
main impetus for this work has been provided by 
the aircraft industry due to the need of predicting 
fatigue life in aircraft structures. The problem 
of fatigue induced by engine noise—(“ sonic 
fatigue ’’)—is particularly important in the sheet 
panels of the aircraft fuselage and tail plane and 
Fig. 1 shows an example of such a structural failure. 
To combat fatigue it is necessary to have many 

different types of information :— 


1. Loads encountered and their frequency of 


occurrence. 

2. Distribution of loads in the structure. 

3. Means of interpreting existing sinusoidal 
SN fatigue curves for application to variable load 
conditions. Much work has been directed to 
programme loading of components under condi- 
tions simulating operating conditions, but valuable 
though the information is, it does not meet the 
fundamental need of the designer. The following 
excerpt from the discussion on fatigue at the 
London Conference(') summarizes the position :— 

** Few engineers concerned with failures under 
repeated load will dispute the value of programme 
testing as advocated by the author, for manufac- 
tured parts or structures. However, the stage at 
which a cumulative damage rule was most needed 
was at the drawing board. Designers and stressmen 
had to be able to put pencil to paper to design a 
new component months and perhaps years before 
that component could be programme tested. It 
would seem, therefore, that the utility of the pro- 
gramme loading method to the designer must 
depend largely upon the availability of curves and 
statistics for different materials, under different 
load sequences and stress concentrations. This 
would entail an enormous amount of testing on 
expensive machines and although that might well 
be worthwhile, it did in a sense avoid the funda- 


* The University, Southampton, Dept. of Mechanical Engineering 


mental problem of cumulative damage which was 
how to predict behaviour under variable stress 
amplitudes from the ordinary S/N curve, a curve 
which was relatively cheap to obtain and of which 
there was a considerable amount of accumulated 
information.” (Levy. 


Review of Developments in the Estimation 
of Cumulative Fatigue Damage 

Since the London Conference when the work 
of Hooke and Head(*) revealed the inadequacy of 
Miner’s(*) rule in predicting fatigue life under 
random loading conditions, a great effort has been 
made to derive a practicable law for assessing 
cumulative fatigue damage under variable loading 
conditions 

In the work reported by Hooke and Head a 
notched test-piece was subjected to reverse bending 
and excited within its range of natural frequency. 
Experimental results were compared with theo- 
retical predictions of fatigue life based on Miner’s 
Rule in its severest form, #.e., by considering each 


Typical example of ** sonic fatigue’’ failure 


Fig. 1 
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Fig. 2.--Fatigue-test data for 

notched test-pieces subjected to 

reverse bending within their range 
of natural frequency 
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extremum as a half cycle of amplitude equal to the 
deviation of the extremum from the mean stress. 
cee 
. NAS 
where N = predicted fatigue life in cycles, 
p = probability of a given stress value 
occurring, and 
number of cycles to failure for varying 
stress levels as revealed in the S/N 
curve. 
Table I is a summary of the results obtained. 


N,(S) 


TABLE I 


12,900 Ib 
per sq. In 


11,820 Ib 

Average peak stress per sq. in 
Average fatigue life cycles : 

Experimental .. ‘a 2.0 10° 1.15 10° 

Predicted (Miner .. | 69 10° 3.4 10° 

Predicted _ 

Experimental 


Ratio : 3 45 2.69 

The results showed that Miner’s Rule even 
applied in its severest form, predicted lives up to 
33 the experimental results obtained. The 





divergence between predicted 
and experimental life was less 
at the higher stress levels. 
Recent work reported by 
Fralich(*) contradicts the 
results of Hooke and Head. 
Notched test-pieces of 7075- 
Al alloy were used and sub- 
jected to reversed bending 
within their range of natural 
frequency. Fig. 2 (a, 6, « 
shows that under these con- 
ditions the specimen acts as a 


i 1 pt j 





ee 


100 200 
Frequency , cps 


narrow-band filter at its own 
natural frequency. 

Fig. 3 shows the results 
obtained. 

Comparison between random load tests and 
constant amplitude tests is made with R.M.S. of 
peak stresses as ordinate and time to failure as 
abscissa. In order to make the results of the con- 
stant amplitude tests obtained from rotating canti- 
lever test machines, comparable with the random 
loading data, the constant amplitude results are 
expressed in terms of an equivalent time to failure 
based on the natural period of vibration of the test- 
pieces. At high stresses the random loading gives 
longer life than the constant amplitude tests and 
vice versa at stress levels near to and below the 
fatigue limit. For equal intervals of time the 
cumulative change in stress will be greater in 
sinusoidal than in random load.ng, as a high positive 
peak in the latter is usually succeeded by a small 
negative peak, and a shorter fatigue life would have 
been anticipated with the constant amplitude tests 
under these conditions of comparison. It therefore 
appears that an occasional high peak at the low 
R.M.S. comparison level has a very large damaging 
effect in fatigue whereas at the high R.M.S. com- 
parison level, variations in peak stress values are 
not so injurious to fatigue life. 

A theoretical assessment of fatigue life is also 
made in a similar manner to that utilized by Hooke 
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and Head. Contrary to their results, however, 
Miner’s Rule under-estimates life at the high 
R.M.S. level and predicts life accurately at the low 
R.M.S. levels. There seems to be no valid explana- 
tion of this contradiction and further work to 
elucidate this discrepancy is required. 

A method of utilizing Miner’s relatively simple 
concept of linear damage has been proposed by 
Freudenthal(*). This involves the development 
of “fictitious S/N” curves by the intermittent 
application of high stresses to break down the 
dislocation networks formed under constant stress 
amplitudes, and thus to simulate the conditions 
obtaining under variable load conditions. Fig. 4 
shows a typical fictitious S/N diagram and Fig. 5 
the discrepancy between estimated and observed 
fatigue life in 2024 aluminium alloy. At high 
stresses and low cycles Miner’s Rule is reasonably 
accurate but at low stresses the Miner’s estimate 
of life is far too optimistic. 

The physical model adduced by Freudenthal in 
support of his technique is not however appropriate 
to the 2024 aluminium alloy upon which his results 
are based. Striations are not observed in the metal- 
lographic examination of the fully aged high- 
strength aluminium alloys during fatigue life, and 
no significant damage has been reported in the path 
of a propagating crack(*) (see Figs. 6 and 7). 

Recent Russian work(’) has shown a discon- 
tinuity in the S/N curve of a Duralumin-type 
aluminium alloy suggesting that an abrupt pheno- 
menalogical change in the mechanism of fatigue 
occurs with varying stress levels (see Fig. 8). This 
work seems to support Freudenthal’s claim that a 
change in method of fatigue deterioration occurs 
with changing stress level, although the change is 
not from one of “ alternating plasticity”’ at high 
stresses to fine slip and striation bands at low stress 
levels. 


Freudenthal assumes that by using a fictitious 
S/N curve a linear damage law will represent 
the conditions sufficiently accurately for predicting 
fatigue life. 

Shanley(*) has attempted to circumvent this 
assumption by developing a formula for the 
“‘ effective stress” of the loading sequence based 
on constant strain fatigue data, and involving a 
transformation from dynamic strain to stress. 

Shanley’s method of assessing cumulative damage 
is based on the following facts :— 

(a) When cyclic plastic strains of constant ampli- 
tude («) are applied in fatigue testing the «-N dia- 
gram plots as a straight line on log-log paper. 

(6) The «-N curves for widely different materials 
and testing temperatures fall within a narrow band 
and have approximately the same shape. 

(c) Fatigue damage under cyclic strain of con- 
stant amplitude is linear. 

He derives an expression for crack growth in 
fatigue which fits the experimental data reported 
by Coffin(*), i.e. 

N' /\c, = c where N = cycles to failure, 
plastic strain and c = constant. 

Typical fictitious S/N diagram 


Fig } 


VARIABLE AMPLITUDE 
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Fig. 6 450 Path of 
fatigue crack through un- 
etched and electropolished 
‘ surface of a high-strength 


Al-Zn-Meg-Cu alloy 
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Fig. 7 250).—Path of fatigue crack through 
tructure of high-strength Al-Zn-Mg-Co alloy 
in Wasserman’s reagent 
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This equation gives a slope of -4 when log (Az, 
is plotted against log N and the slope is independent 
of material properties. 

To apply this theory to the assessment of cumula- 
tive fatigue damage, the following information is 
required :— 

1. Relationship between plastic strain and stress 
under dynamic fatigue loading conditions. 

2. True fatigue limit under dynamic varying 
fatigue conditions. 

Shanley assumes that strain softening or harden- 
ing is complete during a small fraction of fatigue 
life and that the stabilized plastic strain can be used 
satisfactorily. Furthermore, he states that the 
relationship /\<, = f(/\o) where (/\« 4 ampli- 
tude of cyclic stress is a power function, 1.e. 

a (A o)* ; 

He then suggests the use of the effective stress 
concept defined as that value of stress increment 
which if applied at constant amplitude will give 
the same N, as the variable amplitude loading. 

The effective stress “5, is obtained as follows :— 


SUN alloy showing 


for Duralumin-type 
discontinuity 


curve 
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It is suggested by Shanley that tests should be 
conducted in which specimens are subjected to 
spectrum loadings that are identical except for the 
omission of one or more of the smallest stress levels. 
This would establish the endurance limit values for 
variable amplitude loading. 


The work of Hughes('°) indicates that for stress 
levels up to 60 per cent above the fatigue limit 
the deflection is constant for 75 per cent of the 


Deflection curves for notched Wohler reversed 
specimens Material is normalized mild steel. 


K; 1.44 


Fig. 10 
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fatigue life, and below this stress level crack pro- 
pagation effects are small (Fig. 10). 

Furthermore block tests involving large varia- 
tions in stress amplitude have revealed a constant 
relationship between dynamic stress and strain up 
to 80 per cent of fatigue life (Fig. 11). 

Apart from the problems of obtaining a cumula- 
tive fatigue damage rule and of interpreting fatigue 
life from stress or strain data, there is the problem 
of assessing the response of structures to random 
excitation and of defining the relevant statistical 
distribution. There is general agreement that a 
Rayleigh distribution of peak amplitudes adequately 
describes the response of structures to sonic fatigue 
provided a realistic upper limit to stress amplitudes 
is defined, e.g., Getline('') recommends a peak 
stress to R.M.S. ratio of 4. However, the more 
important information required for fatigue analysis 
is the distribution of the stress fluctuations. 

In a recent paper Schyelderup('*) has suggested 
a method of analysing fatigue data to avoid the 
conservative estimates of life resulting from the 
application of Miner’s Rule to a Rayleigh distribu- 
tion of the peak stresses and of assuming that 
negative and positive peaks follow in succession. 
From data obtained on sonic fatigue tests with 
aircraft structures, he has considered two para- 


meters affecting fatigue life—the distributions of 


mean stress and range of alternating stress derived 
by pairing together neighbouring positive and 
negative peaks (see Fig. 12). 

Schjelderup has shown that whereas the incidence 
of peak stresses is represented by a Rayleigh distri- 
bution the variation in mean and alternating stress 
are best represented by Gaussian Distributions, so 
that 

Probability of mean stress o 


Ii Sy, € . ssn ewe l 








Probability of alternating stress o, 


Ss a, \ * 
teed 


fa (%,) — 
6, \2n 


? ’ S ' 
where oc is the normalized stress € , o, is the nor- 


malized standard deviation of the mean stress and 
o, is the normalized standard deviation of the 
alternating stress and «o, is the normalized mean 
alternating stress. 

Thus the probability of occurrence of a mean 
stress o,, and alternating stress o, is given by 
equation (3) 

P (aa, Gg) =F, (G,,) fe (64) de OO g ccc vcicce (3 

The number of occurrences in N cycles of mean 
stress o,, and alternating stress s, is given by 
equation (4) 


dn 8 Sy eer ere (4 
and dD the incremental damage is Equation (5). 
NP (6,, 6 
dD — Pi uwutensiowhe ye alhdicd (5 
N (Gn) 


where N (a,,, o4 cycles to failure at alternating 
Stress oc, and mean stress o,, as obtained from a 
Modified Goodman Diagram. 

The total number of cycles to failure N is that 
which produces a damage of unity and from 
Equation (5). 

] \\2 G,, - aN do,, ds, 6 

N Nic sbbeateniedGs 

7m A 


m> YA 


If fluctuations of mean stress are disregarded 
(Continued in page 659) 
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Fig. 13.—Random fatigue curve for Alclad 7076-76 


Equation (6) becomes :— 


l Sa (O% ds, mn 

N \ N, (cs, au TEELUTTUCTC TCT eC Le / 
oA 

The results obtained are shown in Fig. 13 the 


conclusions being :~— 

1. Fatigue lives calculated on a Rayleigh 
distribution of peak stresses are shorter than those 
based on a Gaussian Distribution of Mean and 
Alternating stress. 

2. There is no significant difference between 
fatigue life predicted, based on Gaussian distribu- 
tion of alternating stress, and that based on both 
Gaussian distributions of mean and alternating 
stress. 

These results encourage the belief that the 
calculation of the R.M.S. of stress fluctuations in 
structural response to sonic excitation and pre- 
diction of fatigue life from the results based on the 
Gaussian Distribution can provide a more accurate 
method of assessing cumulative fatigue under 
random load conditions. 


Conclusion 


1. Recently developed techniques for assessing 
cumulative fatigue damage although retaining the 
simple concept of linear damage proposed by 
Miner, do nevertheless require special material 
test data and fail to make use of the ordinary S/N 
curve. 

2. Although it is established that the response 
of a structure to sonic excitation is characterized 
by a Rayleigh distribution of peak stresses, the 
more significant parameter of fatigue damage is 
the cumulative variation in stress amplitude. 
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SIXTH INTERNATIONAL CONFERENCE 
ON HOT DIP GALVANIZING 
HE sixth in the series of International Confer- 
ences on Hot Dip Galvanizing is to be held 
in Switzerland—at the Kursaal, Interlaken—from 
June 4 to 9, 1961. 

The number of delegates attending the previous 
conferences at Copenhagen, Dusseldorf, Oxford 
and Milan has steadily increased and nearly 350 
were present at the 1958 Conference held in 
Holland and Belgium in conjunction with the 
Brussels World Exhibition. Numbers at Interlaken 
are expected to be even bigger. 

Three days will be devoted to technical sessions 
at which over 20 papers will be presented on works 
practice, the properties and corrosion resistance 
of galvanized coatings, the welding of galvanized 
steel, the metallurgy of galvanizing, after-treatments, 
and the heating of galvanizing baths. One session 
will also be devoted to sheet galvanizing. Preprints 
of the papers will be issued in French, German, 
Italian and English and there will be simultaneous 
translation into the same four languages at the 
technical sessions themselves. 

Works visits will be arranged in conjunction with 
the Conference to general galvanizing plants in 
Switzerland and to sheet-, wire- and _ tube- 
galvanizing plants in Italy. Plant, equipment and 
materials supplied to the galvanizing industry will 
be exhibited by manufacturers in a room adjacent 
to the conference hall. The edited proceedings 
of the Conference will be published towards the 
end of 1961. 

Those wishing to attend the Conference as 
delegates or to participate in the exhibition of 
plant, equipment and materials should write to 
the Z.D.A., 34, Berkeley Square, London, W.1 
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(Continued from page 652) 


the punch “knocks the bottom out” of the pressing, 
before drawing-in takes place. 

As far as buckling is concerned, this is associated 
with yield-point to ultimate-strength ratio. (See 
Figs. 4,5,6 and 7.) A low yield-point is required 
to enable the sheet to stretch as early as possible in 
the drawing operation to give the shape required, 
before drawing-in has proceeded too far. In other 
words, the lower the yield point the longer the 
plastic range, other things being equal, so the more 
time the material has to make the part satisfactorily; 
or again, the lower the yield-point, the better the 
shape of the load-elongation curve from a pressing 
point of view. 

Another very important property required for 
trouble-free press runs is good surface condition 
of the steel. Surface defects can broadly be divided 
into two classes; those which are associated with the 
ingot and those which are associated with the 
rolling process. Those associated with the ingot 
are surface laminations, pipe laminations, and 
defects arising from imperfect scarfing. In the 
second group come such things as coil breaks, 
chatter marks, sticker marks, fleck scale, etc. Another 
trouble associated with processing, which is occasion- 
ally experienced, is connected with the surface rough- 


ness produced on the steel sheet by the use of 


shot-blasted rolls. Normally this roughness varies, 
depending on whether the rolls are newly shot- 
blasted or at the end of their life, but it has some- 
times been thought that a very heavy shot-blasted 
finish may be introduced by the supplier to mask 
certain defects. It has been found that this very 
heavy surface will, by producing different frictional 
effects between the blankholder and the sheet, give 
different pressing characteristics which involve a 
considerable amount of press adjustment before 
the material will press satisfactorily. 

Nevertheless, any defect which is seen in the shop 
and can be certainly given as the cause of trouble is 
not usually a laboratory matter. If trouble can be 
sorted out before the laboratory need be called in, 
unnecessary testing is not carried out. If it is clear 
that the trouble is due, for instance, to surface 
laminations occurring on a part of the sheet which 
is highly stretched which gives rise to splits, then 
it is unnecessary to investigate the matter further. 
The matter is usually discussed at a commercial 
level and satisfaction obtained on both sides. The 
main requirements of sheet steel for the press 
production of motor-car-body pressings, are uni- 
formity and consistency. Naturally, uniformly 
bad material is not wanted but uniformly average 
material will give less trouble in a press shop than 
some very good material mixed with some bad. 
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Conclusions 

First, pre-testing is a snare, except in certain 
special cases. 

Two groups of tests used for sheet-metal assess- 
ment were then described: fundamental tests and 
simulative tests. Among the fundamental tests, 
hardness testing is too crude and the hydraulic 
bulge test needs developing. This leaves the 
tensile test using an 8-in. test-piece and what are 
regarded as adjuncts to this, chemical analysis and 
metallographic examination. These tests, used and 
developed over the years at the Pressed Steel Co., 
are, in the author’s opinion, the best method of 
assessment, but experience is required in the 
interpretation of the results produced. Admittedly, 
experience is required in the interpretation of any 
results, but perhaps more experience is required 
in the case of the tensile test than in most others. 

Under simulative tests the Olsen test is useful as 
a rough guide, but is very sensitive to metal thick- 
ness. 

The Swift Cupping Test is only in its infancy and 
shows more promise than any other simulative test, 
even though it seems at present not to be sufficiently 
sensitive to small changes in yield point which 
produce significant variations in the press-shop. 
The hole-widening test is somewhat suspect owing 
to the special conditions produced, and the bend 
test is only useful as a test for material to undergo 
a simple bend. 

For the future, it is to be hoped that research 
work on testing, which has recently undergone a 
revival, will continue strongly. Much work is 
necessary on the Swift Test and this fact is realized 
by its protagonists. The hydraulic bulge test is a 
new field for exploration and the development of a 
new test which would evaluate work-hardenability 
would be very useful. 

But at the moment, the tensile test as described 
would appear to be the best method of assessing the 
suitability of sheet metal for press work. 

The author acknowledges the published work of 
the late Mr. G. Murray, from which some examples 
and some diagrams have been drawn. 





OLD ENGINES UNDER STEAM 


At the Department of Science and Industry of 

the Birmingham City Museum, Newhall Street, 
Birmingham 3, arrangements have been made to 
put a number of old engines under steam on 
September 29, on which day the Museum will 
remain open until 9 p.m. Twenty whistles taken 
from railway engines will also be sounded. It is 
hoped that those unable to attend the “ Steam 
Weekends ” will avail themselves of the opportunity 
to be present on September 29. 
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SPOT WELDING 


Low-Carbon 


Details of Technique for 


Steel Sheet 


Sheet 0-022 to 4 in. in Thickness 


Introduction 

IN order to produce spot welds of uniform quality, 

size and strength, the machine settings used 
should be those at which any fluctuation in the 
welding variables will have a minimum effect on 
the welds. While under perfect conditions it is 
theoretically possible to maintain all the welding 
variables at precise values, this can never be attained 
in practice, particularly as some factors may be 
outside the control of the user, for example, 
fluctuations in line voltage. The use of machine 
settings which will give the values of welding 
current, weld time and electrode load which are 
recommended in Table I ensures that the effects 
of any uncontrolled variations will be at a minimum. 


The range of thicknesses covered in this report 
are from 24 s.w.g. to } in. (0.559 to 3.18 mm.) ; 
some details of conditions for spot welding of 
thicker material (; in. and } in.—4.76 mm. and 
6.35 mm.—thick) are being prepared by the 
Association and will be available in a report number 
FR.6 /36. 


In the spot welding of low-carbon steels, many 
combinations of the welding variables can be used, 
all of which will give satisfactory results. The 
choice of a particular combination will be influenced 
by the capacity of the welding machine available, 
and by the composition of the steel which is to be 
welded. The recommended conditions are based 
on a large amount of experimental work carried 
out by the British Welding Research Association, 
coupled with the wide experience of members of 
the FR.6 Committee of the Association. A detailed 
discussion of the various factors governing the 
production of good-quality welds is presented in 
the following. 





* Prepared by a panel of the FR.6 Committee of the British Welding 
Research Association on “Spot Welding of Steel”’ for the International 
Institute of Welding 


Materials 

The material covered in these recommendauons 
is clean, bright, low-carbon mild-steel sheet. 
As the thickness increases, the quenching effect 
due to the electrodes is reduced, and therefore 
higher percentages of carbon and other elements 
can be tolerated. The effect of any one element on 
hardening and embrittlement of the welds is 
dependent on the amount of the other elements also 
present. Therefore, the residual elements such as 
nickel, molybdenum, copper and chromium should 
be kept as low as possible, especially when the 
carbon contert is towards the maximum, which 
varies from about 0.11 per cent max. for 24 s.w.g. 
(0.559 mm.) to 0.15 per cent max. for | in. (3.18 
mm.) ; but if the carbon content is low, appreciable 
amounts of the residual may be allowable (e.z., 
in the analysis of the 24-s.w.g. steel quoted later, 
the Ni. per cent is as high as 0.14, but the C is low 
at 0.08). 

Some typical analyses of sheet which has been 
welded satisfactorily are given below, and it will 
be seen that the carbon content for }-in. (3.18-mm.) 
material is considerably higher than that for 24 
s.w.g. (0.559 mm.). It must be emphasized that 
these are typical compositions, and do not neces- 
sarily give maximum percentages of the various 
elements. 

Typical Compositions 





24s.w.g. | 16s.w.g. ¢ in. 
Thickness | 0.022in. | 0.0641n. 0.125 in. 
| 0.559mm. | 1.63mm. | 3.18 mm. 
Cpercent | 0.08 | 0.09 0.15 
Mn ss, | 0.36 | 0.42 0.56 
Ss om 0.03 0.03 0.05 
dl 9 0.02 0.04 0.09 
Cr - 0.01 | 
Ni - 0.14 
Cu 0.12 0.06 
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Fig. 3 (right).-Recommended 
electrode tip shape and size 





quickly deforms under production conditions owing 
to the softening which occurs when it is heated. 
Several proprietary brands of copper alloys with 
improved mechanical properties at elevated tem- 
peratures have been developed for spot welding 
electrodes and the use of these is recommended. 


SEPTEMBER 1960 SHEET METAI INDUSTRIES 
20.000¢———$5S$A $i ——— 
— 
il 
| 
| \ 
16 ++ ‘ ‘ s 
} ‘ ¥ 
4 +} ‘ 
> | 
44, 4 A ~ 
* f —~ , i 
\ X ee - * 
o AN , ah a 4 
4 — Ad ys 
; . YN £m 3 
: Aen ——- 0 § 
¥ ~ > one ° - 7 
8 \ ‘ ~ o— = — 4 s 
y \ ae Assinar: ~ os 
} * i i 
whe ; : ‘ 
—_ Water Cooling 
‘ 4 ¥ 6 a 


ne cycles (5 s 


Fig. 2.—Relationship between welding current and time 


Electrode Tip Size and Shape 

The recommendations in these documents are 
based on the use of a truncated cone electrode tip 
of the type shown diagrammatically in Fig. 3. 
There is no objection to the use of domed electrode 
tips but these are not in such general use in Great 
Britain for spot welding steel, and are rather more 
difficult to machine to the correct contour than a 
truncated cone with a flat tip. If domed electrodes 
are used, satisfactory welding conditions will 
probably differ from those given in Table I. 
The diameter of the flat of a truncated cone elec- 
trode to be used against any particular thickness of 
material may be derived approximately from the 
following formula :— 

d= Vi 
where d is the electrode tip diameter in inches 
and ¢ is the thickness in inches of the component 
with which the electrode will be in contact. 

The use of this formula gives the sizes quoted 
in Table I to the nearest 32nd of anin. In service, 
the electrode tip diameter will increase, and it is 
recommended that not more than a 20 per cent 
increase in diameter should be permitted before 
re-machining to size. It may be possible, under 
certain circumstances, to tolerate a greater increase 
in tip diameter, but this can only be determined by 
experiment since it depends on component design 
and the welding conditions used. 


Electrode Material 

The material of which electrodes are made should 
possess high thermal and electrical conductivity 
and should retain its hardness at elevated tem- 
peratures. Hard-drawn high-conductivity copper 


In order to keep the electrode temperature low, 
efficient water cooling must be provided to help 
dissipate the heat which is conducted to the elec- 
trode from the weld. The blind end of the cooling 
hole should be not more than j in. (19 mm.) 
away from the electrode tip for l-in. (25-mm.) 
body diameter electrodes, and not more than jj in. 
(17.5 mm.) for §-in. (15.9-mm.) or }-in. (19-mm.) 
body diameter electrodes. The end of the inlet 
tube should be at a distance not greater than } in. 
(9.53-mm.) from the blind end of the water cooling 
hole, and it is advantageous for the end of the inlet 
tube to be cut at an angle as this reduces the possi- 
bilities of a blockage. The water flow through the 
electrodes should be at least } gallon per min. 


Included Angle 

The included angle of the truncated cone is 
governed by the tip diameter to be used which, 
in turn, depends on the sheet thickness. For tip 
diameters up to and including 4% in. (7.9-mm.) an 
included angle of 120 deg. should be used. For 
up diameters greater than ,-in. (7.9-mm.) an 
included angle of 140 deg. is recommended. The 
use of smaller included angles results in more rapid 
spreading of the electrode tips during welding and 
hence in more frequent machining of electrodes 
to reduce them to the correct size. 


Electrode Pressure 

The electrode pressure depends to some extent 
on the thickness of the material being welded. 
For thin materials, it should never be less than 
10,000 Ib. per sq. in. on the initial area of the 
electrode tip, and for material }-in. (3.18-mm.) 
thick, a top pressure of not less than 15,000 Ib. per 
sq. in. is recommended. The corresponding values 
of actual electrode load in lb. and kg. are given in 
Table I. In most cases electrode load without the 
welding current actually flowing can be measured 
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by means of simple instruments commercially 
available. An approximation to the electrode load 
can be calculated in the case of air-operated 
machines from the air pressure and cylinder 
dimensions, provided that due account is taken 
of any back pressure which may arise from return 
springs, return air pressure, friction and inertia. 
It must be noted that the load on the weld will 
not be the same as the total electrode load if, due to 
initial component distortion, pressure is lost in 
bringing the parts into contact at the point where 
the weld is to be made. 

The normal method of machine operation is 
for the electrode load to build up to as near as 
possible its final value before the weld current is 
initiated. The full electrode load should be main- 
tained after the welding current has ceased to flow, 
in order to consolidate the weld nugget; this is 
discussed under the heading “‘ Forge Time.” 

With many machines, it is possible to measure 
current and electrode load simultaneously by 
means of an oscillograph. This may be desirable 
in some cases, particularly where the machine has a 
variable electrode load cycle. The relationship 
of current and load can be extremely important 
in such applications, and the use of oscillographic 
recording is an invaluable aid when any troubles 
arise. 


Welding Current 

The values of welding current given in Table I 
are the R.M.S. (root mean square) values in amperes 
for continuous sinusoidal wave trains and refer 
to the current during the making of an actual weld. 
It is important that measurement of current in 
obtaining machine settings should be made as a 
weld is formed, since considerable differences exist 
between short-circuit currents and those obtained 
when the material is placed between the electrodes. 
The short-circuit current is always higher than the 
corresponding welding current, and this difference 
may be as great as 10 per cent of the welding 
current; the actual difference depends on the 
electrical characteristics of the welding transformer 
and the secondary circuit of the welding machine. 
The measurement of secondary current during 
welding may be done by a number of direct reading 
instruments (developed by the B.W.R.A.) or by 
use of an oscillograph('). If no instruments are 
available, an approximation to the conditions of 
column B in Table I can be obtained by the 
following method. Set the weld time to the recom- 
mended value, and gradually increase welding 
current until excessive splashing occurs ; at this point 
the current has been increased too much and a 
reduction to the point at which splashing ceases 
wil] give reasonably satisfactory welding conditions. 

Column A, B and C, of Table I, and the corre- 
sponding lines, A, B and C, of Fig. 2, give three 
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values of welding current with their associated weld 
times, of which the values in Column A are recom- 
mended for general application. If maximum 
efficiency in the use of energy is required conditions 
in column B should be used, but if expulsion of 
metal is to be avoided completely, it is essential 
that the material being welded should be clean 
and free from surface defects, and that the parts 
should fit well. The conditions listed in column C 
may be used with advantage for mild steel in which 
the carbon and manganese contents, and the 
percentage of other elements such as_ nickel, 
chromium and or molybdenum are slightly higher 
than those quoted in the section on materials, or 
where surfaces are slightly rusty. 


Weld Time 

Weld time refers to the duration of the welding 
current and recommended values over a range of 
welding currents for various sheet thicknesses 
are given in Table I. Timers to control the duration 
should be capable of reproducing consistently the 
weld time for which they are initially set, and they 
may be calibrated by means of commercially 
available cycle recording instruments or by means 
of an oscillograph. (Details of methods devised by 
the B.W.R.A. are available in other publications. )( 


Forge Time 

The time for which electrode load is maintained 
at the full value after the welding current ceases is 
known as the forge time. Provided it is sufficient 
to allow consolidation of the weld nugget, no 
appreciable improvement is obtained by increasing 
the forge time. The forge time required increases as 
the material thickness increases, e.g., approximately 
one-tenth of a second is sufficient when welding 
16-s.w.g. (1.63-mm.), but when welding }-in. 
3.18-mm.) thick material, forge times should be 
at least 1 second. 


Fluctuations in the Value of Welding Variables 

Spot-welding machines should be adjusted so 
that the set values of the welding variables are 
reproduced accurately and consistently each time 
a weld is made. Maximum limits of fluctuation 
which can be tolerated are shown in Table II. 
These limits only apply when the recommended 
conditions (as given in Table I) are being observed. 
If the conditions are different, the limits of fluc- 
tuation which can be tolerated before there is a 
deterioration in weld quality may be much smaller. 

The most important variable is the welding 
current, and particular care should be taken to 
maintain accurately the values selected. The most 
likely sources of variation in welding current are 
mains-voltage fluctuations and the insertion of 
different masses of magnetic material (the work 
itself) in the throat of the machine and or bad 
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Effects of Changes in Welding Variables at 


Recommended Conditions 


raBie II 





Limits of variation 
of recommended value 
per cent 


Factor Strength values 


Current 6.0 
| Individual strength 

Time 8.5 within 10 per 

| cent of average 


I oad 





contacts in the secondary circuit. The mains- 
voltage fluctuations may arise in the factory system 
and some improvement could be obtained by good 
planning of the factory load. Constant current 
control units are available which largely overcome 
both the first two difficulties, and regular mainten- 
ance of the machine will ensure that bad secondary 
circuit conditions do not arise. Variations in weld 
time have an important effect though rather less 
than variations in welding current. The large 
variations are more likely to occur at short weld 
times unless fully synchronous timers are used. 
Variation in actual electrode load is the least 
important of the three major variables, though if 
the load is reduced, trouble may be experienced due, 


particularly, to the expulsion of molten metal during 
welding. ; 
All these variations can occur together during 


operation of a machine. The most important 
individual factor is the welding current, which 
should be as consistent as possible if badly-fitting 
components have already reduced the effective 
pressure of the electrode on the weld. It should be 
noted that all these variations can occur together, 
though in general they will not all move 
simultaneously in the direction which reduces 
weld strength. With modern automatic controls, 
the variations in current, time and electrode load 
which are encountered together should be small 
enough for the weld strengths to be maintained 
within + 10 per cent of their average values. 


Weld Strengths 

The weld shear strengths quoted in Table I 
and Fig. 2 are the failing loads obtainable in single 
spot specimens of low-carbon steel sheet. They are 
only given as a guide to what may be expected, 
and may not be exactly reproducible due to slight 
differences in steel composition or condition. The 
specimen size can also affect the failing load 
obtained, a narrower specimen giving lower 
strengths the sizes which were used in obtaining 
the values quoted in Table I are as follows :— 

24 s.w.g. (0.559 mm.) ; } in. (19 mm.) wide ; 

20 to 12 s.w.g. (0.914 to 2.64 mm.) inclusive : 

} in. (37.5 mm. wide ; 
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I1I—-Change in recommended conditions necessary 
welding at pitches of 3d and less (d = electrode tp 
diameter) for two equal thicknesses of material 


TABLE 
when 





24 to 14 s.w.g. (0.559 mm. | } in. (3.18 mm.) 
Pitch to 2 mm Increase in | Increase in weld 
of welding current required | time to maintain 
welds to maintain strenth (per strength 
ent per cent 
3d 25 
410% 
Not suitable 


Not suitable 


x0 Not suitable 





* At 
depends t 
60 welds per min 
of heat fr 
secondary 
single welds in Table I 

T Condition not recommended 


pitches the percentage increase in secondary current 
4 great extent on the speed of welding. Where this is 
r more it may be found that the resultant build up 
m previous welds is sufficient to allow the use of values of 
current equal to or lower than those recommended for 


these 


i in. (3.18 mm.) : 2 in. (50 mm.) wide. 

A further influence on strength measured is the 
straining rate during testing ; the greater the rate, 
the higher the strength which may be measured. 
These values are based on a straining rate of 0.15 in. 
(3.8 mm.) per min. 


Weld Pitch 

The recommended minimum weld pitch is three 
times the weld diameter (see Table I) and even at 
this pitch some slight increase in energy supplied 
may be necessary to ensure that the second and 
subsequent welds have a strength equal to that 
of the first weld. This is because some loss of 
current occurs due to shunting through welds which 
have already been made. The appropriate correc- 
tions tor welding current or weld time are given in 
Table III. It should be noted that compensation 
for current shunting can be made by increasing 
current when welding material up to, and including 
14 s.w.g. (2 mm.), but for material 4 in. (3.18 mm.) 
thick compensation by increasing current is not a 
satisfactory method since troubles arise due to 
expulsion of metal from the weld. Iu this case, 
the effect of previous welds must be counteracted 
by an increase in weld time. Weld pitch may be 
reduced in the thinner materials to a point where 
welds are overlapping, and when this is the case 
the necessary increase in secondary current depends, 
to a large extent, on the speed of welding. Where 
high welding speeds are used, of the order of 
60 welds per min. or more, it may be that the 
resultant build up of heat from previous welds is 
sufficient to allow the use of the originally recom- 
mended secondary current, or possibly even a 
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lower current than recommended for single welds. 
For 4-in. (3.18-mm.) thick material, weld pitches 
of less than 3d. are not recommended. 


Edge Distance 

This is the distance from the centre of the weld 
to the nearest edge of the work piece. It is recom- 
mended for normal work that this distance is not 
less than ld where d electrode tip diameter. 
The use of an edge distance less than this value 
may produce one or both of the following effects : 

(i) Metal expulsion due to the proximity of the 
sheet edge ; 

(ii) Reduced weld strength due either to a poor 
quality weld from which metal expulsion has 
occurred, or to the proximity of the sheet edge, 
or both. 

Using the normal type of single weld test speci- 
mens previously described, no appreciable decrease 
in failing load is obtained with edg< distance down 
to 14 d. When the edge distance is reduced below 
this, a decrease in failing load is observed and 
expulsion of metal from the weld zone readily 
occurs. This adversely affects weld consistency, 
and gives a poor appearance. The reductions in 
failing load which may be expected are given in 
Table IV, though it must be noted that these are 
only examples ; the actual reductions obtained in 
any particular instance will depend on the welding 
technique used, and condition of material and 
material surface. 


Spot Welding Two Components of Different 
Thicknesses 

Spot-welded joints may be made in most com- 
binations of sheet thicknesses in the range of 
24 s.w.g. (0.559 mm.) to } in. (3.18 mm.) although 
in extreme cases difficulties may be encountered 
and the settings and results given in this document 
may not apply. When a joint between dissimilar 
thicknesses is made, the electrode tip sizes used 
should be those appropriate to the thickness of 
the sheet with which the electrode will be in 
contact and welding conditions similar to those 
recommended for welding two thicknesses of the 
thinner sheet are generally suitable. 


Spot Welding Together Three or More Thick- 
nesses of Sheet 

More than two equal thicknesses of sheet may 

be spot welded together, using the settings recom- 

mended in Table I for two thicknesses. While 

similar welding currents are required, the use of a 

higher transformer tapping will generally be 


necessary to obtain those currents in order to 
counteract the increased resistance of the work 
pieces. When spot welding together more than 
two equal thicknesses of sheet, a single nugget is 
obtained passing continuously through the inner 
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TABLE 1V—Reduction of failing load when welding at an 

edge distance of less than 2d for welds made in accordance 

with the recommended conditions. (Two equal thicknesses 
from 24 s.w.g. to 4 in. (0.559 to 3.18 mm. steel sheet 





Edge Average reduction in Degree to which 
distance | failing load per cent | expulsion of metal 
occurs 
26 0 Nil 
lid | er. Nil 
ld 6 Slight 
4d 25 Moderate 





sheet or sheets and penetrating into the outer sheets 
for a distance rather less than that obtained when 
welding two sheets. The consolidation of the weld 
nugget joining three or more sheets is not as good 
as that obtained in a weld nugget joining two only, 
owing to the fact that mechanical forging of the 
weld is much less in the former case. This may give 
rise to porosity, and allow the formation of shrinkage 
cracks in the weld nugget. Some improvement can 
be obtained by increasing the load above that 
given in Table I, though this will probably necessi- 
tate a corresponding increase in welding current. 


The Effect of Using One Electrode Tip of 
Truncated Cone Shape With the Other 
Electrode Flat 

Where minimum indentation is required on one 
surface of the joint, it is recommended that the 
size of the electrode tip used on this face should 
be larger than that normally used, but should 
preferably be kept to the minimum which will give 
the desired absence of surface marking. If the 
large electrode is against a thin sheet for welding 
to a thicker one, the welding conditions are more 
critical and the recommendations of Table I may not 
apply. With equal thicknesses, the use of a flat 
electrode requires no change in the recommended 
welding conditions though the weld consistency 
may deteriorate due to indenting of the larger 
electrode. The use of a large radius (10 in.— 
25 cm.) on the large electrode tip facilitates the 
production of welds of consistent quality, while 

still keeping surface marking to a minimum. 


Appendix 

The foregoing recommendations are based on 
tests and wide industrial experience in the use of 
low-carbon mild steel. The majority of the test 
material was of a type widely used in the production 
of light engineering products, i.e., of a deep- 
drawing-quality steel. The carbon content of such 
material will generally not exceed 0.1 per cent, and 
may be as low as 0.6 per cent. The maximum 

(Continued in page 670) 
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uality Control 
of Welded Fabrication 


By 


“HE atomic, chemical, petroleum and other 

branches of industry continue to absorb 
greater volumes of fabricated components. These 
may include pressure vessels, heat exchangers, 
storage tanks, pipelines or a miscellany of items. 
Since the volume of weld metal in these units may 
be quite considerable, some form of guarantee 
is required by the users. It thus becomes the fabri- 
cators’ responsibility to ensure the final item is of 
the required standard, although this often becomes 
a joint responsibility with an independent inspec- 
torate. 

In order to weld any vessel, and correlate its 
quality with service life, a code of manufacture 
is frequently imposed on the fabricator. This thus 
becomes the working guide during, and after, 
the end product is finalized. Weld quality is thus 
related to this code of manufacture, and for econo- 
mical reasons, bears relationship to the subsequent 
duties. Thus either by destructive or non- 
destructive tests weld quality is assessed according 
to the fabrication specification. Acceptance or 
rejection in part or whole of the weld seams is 
entirely a function of this latter code. 

From the inception of the contract close control 
is maintained over incoming materials, and each 
stage of manufacture is a venue for surveillance. 
Broadly speaking the resultant programme may 
be subdivided into :— 

i) Materials ; 

ii) Manufacture and workmanship ; 

iii) Inspection and tests. 
Design aspects are of course a pre-determined 
quantity but occasions do arise during fabrication 
when some modifications become necessary. In this 
event liaison between the respective parties results 
in an amicable agreement and the fabricator pro- 
ceeds in his project. 


Materials 
All materials used for a said contract must con- 
form with the appropriate material specification. 
Where this is non-existent then choice is usually a 
matter of discretion, and if no code exists the unit 
will almost certainly be used for non-onerous duties, 
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The manufacturer would then be justified in using 
a commercial grade of material without recourse 
to the more expensive metals. Notwithstanding 
ultimate service duty, however, the inspecting 
company may still insist on the material being tested 
guaranteeing that it would meet the service require- 
ments quoted by their client. Committed respon- 
sibilities in testing would depend upon the material 
in question, often the principal tests being a 
determination of the mechanical properties and 
chemical analysis. 

Frequently the steel manufacturer issues mill 
certificates covering all materials in question. It 
suffices therefore for the fabricator to submit these 
for approval. 

There is a present trend today in clients’ code 
requirements to call for ultrasonic examination 
prior to plate handling operations. Generally only 
plate edges which ultimately form the weld joint 
are examined but it is not uncommon to carry out 


fabricated in low-alloy steel for use in the 


chemical industri 


Ducting 


Fig. 1 
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a full scanning of the plate or section to detect any 


possible imperfections. The value of this mode of 


examination is well justified, especially when 


dealing with thick plates. 


Manufacture and Workmanship 
Having established that the material is satis- 
factory, shaping by rolling, pressing or forging may 
follow. Whether this is done cold or hot depends 


upon machines available, thickness and type of 


material. Aged practices of forming operations, 
often an art rather than a science, are rather out 
of place in modern engineering. This is particularly 
true in hot working metals when strict temperature 
control is of paramount importance. Furthermore, 
it may become necessary to analyze the furnace 
atmosphere in the heat-treatment of special alloys 
Nickel alloys are exemplary in this direction. 

The unit having been temporarily assembled 
and held in position by tack welds, a preliminary 
examination of joint set is afforded. From a 
welding viewpoint this stage can be most informative 
despite the absence of the weld joint. Truth 
of this statement is appreciated when weld defects 
are assessed quantitatively. Mislignment, lack 
of root fusion, excessive penetration, and even weld 
cracking can often be attributed to a poor joint 
design. In pipework, time spent in approving 


individual weld joint set up often shows adequate 
rewards during radiographic examination of the 


finished welds. If the vessel or item is being 
constructed to general British codes of manufac- 
ture then production weld tests are invariably 
carried out during the process of fabrication 
However, the American Society of Mechanical 
Engineers and American Petroleum Institute 
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standards function from rather a different view- 
point. It is the practice under these codes to 
approve the welding procedure and welders prior 
to actual fabrication of the vessel or other such unit. 
Qualification and procedure tests are designed to 
show, with preferentially the minimum number of 
tests, the capabilities of the welder. In some 
instances these tests may qualify him for a range 
of materials and thicknesses, and on occasions, 
welding position. Weld qualification tests should 
not be regarded as a luxury or conversely, deteri- 
mental to production. On the contrary, they should 
be accepted as being complementary to the more 
accepted tests, e.g., hydrostatic and X-ray ; as such, 
they serve as a guide to satisfactory service per- 
formance. 

All of the aforesaid remarks refer particularly to 
procedure and qualification tests, generally based 
on the A.S.M.E. or A.P.I. codes of practice. Pro- 
duction weld-test plates, based upon Lloyds 
Register of Shipping, U.K.A.E.A. and B.S. 1500 
standards, are rather different, though nonetheless 
important, such tests, in the form of plates attached 
to the main seams, divorce weld test plates into two 
Categories. 

Concern in the A.S.M.E. and A.P.I. specifications 
is in establishing the procedure and the welders 
before commencing work on the actual contract. 
Non-destructive tests will almost certainly supple- 
ment these tests during the fabrication stage. 
Taking a rather divergent path, the production 
test-plate method is based upon checking the weld 
quality at some stage of fabrication. The obvious 
choice is the main weld seam and normaliy a plate 
is attached to each end of the seam, becoming a 
continuation of it during the welding traverse. 
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On completion of welding of this seam they would 
be removed and subjected to destructive tests. 

Irrespective of the code of manufacture, detailed 
test-pieces are designed to yield definite knowledge 
of the mechanical properties of the weld metal. 
Objective achievement for the independent speci- 
mens may be clarified as follows. Ultimate stress, 
yield stress, ductility, notch toughness and quanti- 
tative weld assessment are all values of paramount 
importance. It often follows that where a vessel 
is to be used in a sub-zero temperature environ- 
ment, special low-temperature notch toughness 
tests will be called for. The purpose is quite clear 
here and due cognizance must be taken in the loss 
of toughness of metals with fall in temperature. 
Some guidance can often be found in the relevant 
code as to the minimum acceptable values at the 
temperature of operation. 

With a pre-determined knowledge of the mechani- 
cal properties of the weld metal known, it then 
becomes necessary to supplement them with 
non-destructive tests during fabrication. These 
latter tests may embrace radiographic control, 
crack detention techniques, ultrasonic testing or 
even specialized vacuum testing. Of necessity 
such tests are limited to code requirements and the 
stipulations therein. It is not uncommon, however, 
to observe in many specifications a clause permitting 
the degree of radiography to be raised at the dis- 
cretion of the inspector. 

Perhaps the most significant feature of non- 
destructive tests, particularly radiography is not 
the extent of them but the permissible tolerances 
in defects. These may be clearly defined and if so, 
present no great problem even to the most exacting 
weld specification. Unfortunately, some codes 
of practice are less explicit and ambiguity on 
interpretation may arise. Nevertheless, final 
decision is invariably left to the resident inspector. 
The inherent dangers of weld defects are largely 
related to their shape and size. Weld cracking 
is almost universally intolerable while some 
relaxation, with respect to slag, lack of penetration 
and porosity, is permitted. Recent trends in the 
field of non-destructive testing appear to confirm 
the increasing popularity of ultrasonic inspection. 
Sensitivity-wise, it represents an accurate evalua- 
tion of weld seams although the prejudice against 
greater usage definitely exists. The greatest single 
factors may well be an absence of permanent record 
and the obvious practical limitation on complex 
structures. 


Inspection and Tests 
No clear demarcation limit exist between stages 
of fabrication with respect to actual tests unless 
they be specific items such as weld tests. Material 
control, weld procedure and production test plates, 
and radiographic requirements have all been dealt 
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Vonel fabricated pipe section designed for handling 


brine solution 


with previously and it only remains to analyze the 
ultimate stages. 

Often the penultimate stage is some form of stress- 
relief treatment, which may be mandatory depending 
on the code specification. Heat treatment of vessels 
should be carried out after all welded fittings and 
connexions have been attached to the vessel. 
Rectification of weld defects is normally restricted 
prior to stress relief. 

Where possible the whole fabricated assembly 
should be relieved as a whole in a furnace. Com- 
plicated structures, or inconvenient lengths, may 
be stress relieved im situ by numerous means. 
Induction and resistance heating methods are 
becoming more popular in this direction, in some 
instances being the only practical way of achieving 
such an aim, é.g., site pipelines. A decision to stress 
relieve may be functional of specification require- 
ments but normally is restricted to high-duty 
pressure vessels, components made of low-alloy 
steels, uncommonally thick vessels, say greater than 
14 in., or vessels intended for low-temperature 
service. An additional class warranting mention 
is that of items to be employed in duties whereby 
stress corrosion may occur. If this is the only 
consideration, however, it is doubtful if stress relief 

(Continued in page 670) 
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Quality Control of Welded Fabrication 


(Continued from page 669) 

is really necessary. Certainly in the case of austenitic 
stainless steel it is accepted that the degree of stress 
relief rarely exceeds 90 per cent efficiency, and either 
the remaining stress, or those induced by the cooling 
of material with a high coefficient of thermal 
expansion, are sufficient to cause stress-corrosion 
cracking. 

Selection of the stress-relieving temperature is 
related to the metallurgy of the steel, time at 
temperature being a function of section thickness. 
Normally mild and low-alloy steels are heat treated 
at 600 to 650° C., and the austenitic stainless-steel 
varieties at 850 to 875 C. Fairly recent develop- 
ments of the 5 per cent chromium-1 per cent 
molybdenum steels have justified raising the 650 
C. to something between 700 and 750° C. B.S. 
1500—Fusion Welded Pressure Vessels—cites a 
controlled heat input of 200 C. per hour up to the 
stress-relieving temperature, and holding for one 
hour per inch of thickness. A stipulated temperature 
fall is also required, 250° C. per hour, but this is 
quite difficult to produce as a determined value and 
for most industrial furnaces the cooling rates are 
sufficiently low to be acceptable. In so far as mild 
and low-alloy steels are concerned a protracted 
cooling rate is hardly detrimental but it is possible 
to envisage circumstances involving high-alloy stain- 
less materials when there could develop attendant 
difficulties. Such problems would manifest them- 
selves as structural changes within the steel and 
could give rise to problems. For this reason close 
temperature control throughout the full heating 
cycle is considered to be most important. 
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Ultimate inspection is based upon pressure 
testing and the germane operations. Design factors 
usually govern what the test pressure will be and 
the test is normally witnessed in the presence of the 
inspecting authority. The type of pressure test 
is dependent upon a number of variables and may 
be a standard or proof hydraulic, pneumatic or 
even vacuum. Hydraulic pressures are normally 
related to the safe working pressure of the vessel 
and over a given time period. This is the time 
needed to examine all weld seams and joints, or for 
a stated given period, whichever is longest. 

Jacketed, multiple or coated vessels usually 
require some modification of pressure testing. 
Where the design is complex, or for reasons known 
exclusively to the plant user, it may become 
necessary to conduct the pressure test with gas 
in lieu of water. As in hydraulic testing, the 
pressure value is related to safe working values 
of the fabricated component. Invariably the 
selected pressure is quoted so as to be not greater 
than the design pressure. 

At the final approval stage the mundane quotidian 
procedures arise. Dimensional checking, branch and 
scantling measurements and overall quality of 
workmanship is made despite the repeated survey- 
ance which will have been maintained throughout 
the contract. The paucity of rejected fabricated items 
bears immeasurable value to thc relationship between 
external inspectorates and fabricators. Perhaps 
the greatest danger to a fabricator is to adopt a 
perfunctory attitude to a contract. It is usually 
a sound policy to treat each job on its merits and to 
ameliorate ideas, energies and skill for each 
successive item. 





Spot Welding Low-carbon Steel 





(Continued from page 666) 


permissible carbon content will increase with 
gauge thickness, as mentioned earlier, and if the 
carbon content exceeds the appropriate value, 
particularly if it is associated with high manganese, 
or if the steel contains appreciable percentages of 
the residual elements, the rapid rate of cooling of 
the weld can give rise to excessive hardness, or 
even cracking, in the weld or heat affected zone. 
The spot welding of such hardenable materials 
require special techniques which are outside the 
scope of these recommendations. An example of 
material which cannot be successfully welded by 
the simple method outlined in this report is 
steel to Air Ministry specification 383, where the 
carbon content is greater than 0.2 per cent. 


The surface of material which is to be welded 
should be clean and free from loose or rolled-in 
scale, dirt, paint and grease, otherwise splashing 
will occur. When ordering material, the customer 
should notify the steel manufacturers that the steel 
is required for spot welding, so that these require- 
ments can be met. It is possible to spot weld mild 
steel which has its surface protected by certain 
thin electrolytic deposits or metallic paint primers 
but special welding conditions may be required and 
electrode life will be reduced due to pick-up of the 
coatings. 
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SHEET-METAL STAMPING 


AND 


PRESSING 


Recent Research in the U.S.S.R. 


Reported by W. G. CASS 


N the section on “ Working Metals by Pressure ” 
of Vestmk Mashin (1958, 38 (10), pp. 47-58 
is a series of articles mostly on sheet-metal working. 
The first, by Prof. A. D. Tomlenov, is a brief 


review of the theory of the hydrostatic testing of 


sheet metal through bulging. Reference is made to 
earlier work by Sandler et al (Russ. Zavods. lab. 
12), 1951), on a device for testing thin sheet metal 
under duo-axial tension ; by Jevons, on metallurgy 
of deep drawing, 1940; and Y. Yamada, on the 
theory of formability testing of sheet metals (Proc. 
of 2nd Jap. Nat. Congress for Appl. Mech. 1952) ; 
also to the author’s own contribution on the plastic 
stressed state and stability in drawing complex 
parts, in a symposium on “Problems in Working 
Metals by Pressure,’ pub. by Acad. Sci. USSR, 
1958. The only other reference is to R. Hill, 
on a theory of the plastic bulging of a metal dia- 
phragm by lateral pressure, in Phil. Mag. 1950, 41, 
pp. 1133-1144. 

The theory of hydrostatic testing developed in 
the present article permits calculation from experi- 
mental data of the basic characteristics of sheet 
metal and the construction of a diagram of true 
stresses. A diagram shows a section of a deformed 
membrane corresponding to maximum pressure 
of a liquid p. Relevant equations (for membrane 
surface) have the form z = 2(y), a function which, 
as Hill has shown, is determined by the properties 
of the deformed sheet metal. It is here shown as a 
power series, on the basis of which 27 equations 
are developed, where (27) gives the value of n 
representing the capacity of a metal to increase 
its strength, one of the most important character- 
istics that determine formability. 

The second article deals with the stamping and 
forming qualities of sheet steel, by L. A. Rubenkova, 
reporting work in the metal-treating lab. of the Inst. 
of Machine Theory and Design, Acad. Sci. USSR.., 
with special reference to drawing processes. 
Investigation has shown that a decisive factor 
in the behaviour of a metal is the stressed condition 
arising through stamping, etc. There are three 


groups of tests for this: (a) mono-axial tension; 
b) bi-axial tension, as in hydraulic extrusion or 
pressing on Erichsen and other apparatus, and 
(c) the complex stressed state, as in deep drawing 





which also includes compression. Only the two 
first are discussed here. 

In (a) the most important values are those of 
stress o, and deformation y, under maximum load, 
corresponding to the moment of transition from 


stable to unstable state :— 


F,—F 
Ys = * 100 per cent 
where F, is initial cross section area and F is actual 
ditto. The tests described show that for good 


bad) formability o, 42.3-49.5 (33-38.8) y, 
20.2-24.3 (10-18.5). Additional tests were made 
to determine optimum shrinkage or reduction, 
with rolled strip, with the following results :— 


Reduction (per cent 0 0.5 l 2 
o, 39.3 39.8 40.82 41.07 
Ys 14.75 15.45 16.57 16.7 


It was confirmed also that the diagram of true 
stresses is a better guide to the stamping qualities 
of sheet metal intended for finished car components 
than the usual diagram of deformation forces. 

Characteristics are tabulated for two pieces of 
steel strip differing in chemical composition 
(though it would seem only slightly), including 
results of Erichsen, Olsen, and hydraulic drawing 
tests, also yield strength (9,), etc. The profile 
of the drawn testpiece was determined by point 


co-ordinates and calculated from the Tomlenov 
formula (see No. 1 article of this series, ref. to 
symposium on working metals by pressure). 


Deformation was measured in relation to increase 
in load or liquid pressure (P), and a graph con- 
structed for P f (h) and 1, f (y,) where A 
is depth of drawing, t, is octahedral stress, and 
y, is end octahedral shear (shift). Formulae are 
given for calculating these two latter. Values for 
bad and good formability are :— 


Pus Vans Toes 42 (Youu 

Bad 65 59 2,450 0.75 

Good .. 65 73 3,100 1.05 
The octahedral stresses and their relations, 


including those with c (not defined) and n, are 
further discussed with relevant equations—(5) to 
(10) in original—and it is stated that the values c 
and m characterize the capacity or quality of the 
metal for strengthening (see No. 1 article herein). 

It is shown that, with bi-axial drawing, the 
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possible maximum critical deformation is much 
greater than with simple mono-axial drawing. 
This was confirmed by further experiment, briefly 
described, and results tabulated. Considerably 
higher values of deformation correspond to the 
moment of stability loss than in the case of mono- 
axial drawing, so that, in regard to drawing quality 
it is better to judge from the test results of bi-axial 
drawing. Some experiments with automobile 
radiator parts indicated that the thinning (reduction 
of metal in some places reaches 50 per cent. 

It is pointed out that in the liquid test the form 
and disposition of cracks may vary appreciably. 
That is to say, machining cracks occurring arbi- 
trarily over the surface arise from surface defects 
and should not be taken into account. C-shaped 
cracks occurring at the drawing point (tip) are due 
to accidental presence of air. The usual form of 
cracks is that of a slit. Some other factors are briefly 


noted including more especially the question of 


friction, for which some results are graphed from 
drawing tests with the Olsen machine and a new 
apparatus known as IMASh. As might be expected, 
with increasing load the effect of friction is more 
marked, and proper lubrication, therefore, is 
obviously essential. References include: N. A. 
Kuklo (Zavods. lab. (1) 1957), on tests with the 
Erichsen machine ; Tomlenov (loc. cit.), and Sach 
and Lubahn (Trans. ASME, May, 1946) on failure 
of ductile metals under tension. 

Improving production methods of sheet steel 
components, by P. G. Kovtun, is the subject 
of the third paper. With the usual methods 
wrinkles or folds often appear and have to be 
removed. The author and colleagues have intro- 
duced improved methods of drawing and cali- 
bration in the stamps or presses. To avoid 
wrinkles the components are made with flanges 
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necessary width of flange the parts must be under- 
stamped by about 15 to 20 per cent. Drawing 
can now be done with a small coeff. of draw, 
whereby the dimensions of the component under 
calibration can be obtained with fewer operations 
ref. 1). Moreover, the presence of a flange 
permits good stretching or cover of the metal by 
the calibrating (grooving) piston. For centring 
the part in the calibrating die it is necessary to 
curve the edge of the drawing die with a larger, 
and the calibrating dies with a smaller, radius 
as much as possible). Curvature radius of former 
should be (30-40) s, and of the other (6-8 
where s, is thickness of the steel sheet. 

Calibration is done as follows (Fig. 1) : The com- 
ponent after drawing is placed in the die 1 and 
centred with the aid of a curve. The holder 2 
presses the flange of the part on to the surface 


Fig. 2 
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below it and when tightening $200 

the metal in the die. With move- A hes | 
ment of plunger 3 and stretching eee 

of metal the flange begins to —. 
form at the upper part, while the ; 

lower part is shaped by thrust 

block 4 which, when necessary, 

can play the part also of ejector. 

Working surface of plunger is 

15 to 20 per cent larger than ns 

that of the drawn part of work- ° Di70 

piece so that, in calibrating, there cE ee 

is all-round extension of the yu, 





walls without folding or wrink- 

ling, and such as may have 

occurred is smoothed out; so 

that rolling, etc., with possible cracking and other 
troubles are eliminated. 

Using the above method the workpieces need 
only one drawing and one calibration, so that they 
are plastic (ductile) enough, and annealing before 
edge-rolling and other operations are unnecessary. 


The whole process is much simplified and risk of 


damage reduced accordingly. Some examples are 
shown in Figs. 2 and 3, with the old method shown 
on the left and the new on the right :— 
Operations 
Old New 
Fig. 2, for workpiece A— 


D 370 mm. s, 0.5 mm. 4 2 
Fig. 3, for workpiece B— 
550 mm. 1 mm. 8 5 


Drawing coefficients are reduced, namely to 
0.54 for the first operation in the case of workpiece 
A (ref. to V. P. Romanovsku’s book on cold stamping 
1956, pub. Mashgiz). 














The remainder of the article deals with inter- 
operational annealing to restore ductility that may 
have been lost in drawing. Pickling to remove 
oxide also has hitherto been necessary, though very 
undesirable. It can be avoided or the trouble 
much reduced by the annealing method herein 
described. This in brief means using flame or 
muffle furnaces and specified temperatures, with 
preliminary treatment of the parts in an 8 to 10 
per cent solution of ammonium chloride. By 
proper annealing the need for pickling is obviated, 
wear on the dies, etc., and rejects are much reduced. 

M. V. Rastegaev, with a lot of previous work to 
his credit in this field, discusses some problems 
in the hot working of heat-resistant alloys ; more 
especially (1) recrystallization ; (2) basic conditions 
ensuring high ductility both in heat-resistant alloys 
and in materials that are brittle under ordinary 
deformation conditions ; (3) joint effect of structure 
and nature of stressed condition on ductility ; 





674 SHEET 


(4) developing new methods of deformation and 
testing them under works conditions. Several 
alloys of the EI class were studied 

In regard to the first and for establishing the 
correct thermo-mechanical regime for hot working 
it is necessary to have the space diagram of recrys- 
tallization of the second order, for which a method 
described here as “‘ new ” was given by the author 
in Zavods. lab. (3), 1940, in connexion with uniform 
deformation in upsetting. With this method it is 
possible to obtain at high temperature (800 to 1,350 
C,), in one upsetting, a high degree of reduction 
of the cast alloy without damage. A diagram in 
original shows this spatial (steric) diagram, in the 
temperature range of 1,050 to 1,250 C. It was 
found that high ductility of brittle materials such 
as cast iron and some alloys (also marble) is ensured 
by uniform deformation and close (literally “ all- 
round ”) compression. Marble could be reduced 
by 78 per cent and cast iron by 58 per cent. 

(Ref. to 1956 symposium on this subject by 
Acad. Sci. USSR). Steel rings were used for the 
purpose. 

Several methods are discussed for the plastic 
deformation of brittle materials, including a study 
of the heat effects arising in non-uniform defor- 
mation and of the stressed condition. The methods 
included resistance heating of a tapered plate at 
the rate of 25,000 to 30,000°( ?) per sec. in a stream 
of water ; indentation to determine micro-hardness 
after heating both by electric current and by defor- 
mation under impact load; high temperature 
treatment of circular testpieces for impact tension 
(elongation). Some results are graphed showing 
that the ductility of difficultly deformable alloys, 
under high-temperature deformation and in the 
presence of tensile stresses, depends mainly on 
the form and character of the distribution of the 
second phase, not in the initial structure but in 
that formed by heating or otherwise at the moment 
of initial deformation. 

Due to the heat effect, arising under high tem- 
perature non-uniform deformation, the second 
phase occurring in the alloy in the form of globules, 
in the regions of shear (or slip), passes into solid 
solution, whereby there is saturation of the adjacent 
voids and their subsequent melting. If with this 
there is also a stressed condition then rupture or 
breakdown is inevitable. This is exemplified from 
the microstructure (shown in orginal) of an IE 
alloy under test for impact tension (elongation 


at 1,200° C, showing the transition from globules 
to solid solution. 

Coming now to an experimental study of the 
mechanism of crack formation in forging and 
rolling, it was found that the cracks could be classified 
in accord with the two named forms of breakdown ; 
(a) intercrystalline, and (6) wedging out or tapering 
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and shear or cleavage. These are discussed and 
illustrated. Finally, the ductility of an alloy under 
hot deformation is plotted against condition of 
structure forming at the moment of initial defor- 
mation, for (1) drawing, (2) open upsetting, and 
(3) rolling. 

The general conclusion is reached that the 
problem of high temperature deformation of 
difficultly deformable alloys must be solved by 
the development of such a mechanical set-up 
as will permit a tri-axial compression with close 
approximation to uniform deformation. Such an 
arrangement is essential in order that, in the initial 
reductions, maximum recrystallization is secured 
in the whole of the deformed volume of metal, 
to eliminate all old grain boundaries, with coagula- 
tion of the second phase. To this end methods 
were also developed of conical recessing as ex- 
plained in earlier work (Possibility of working under 
pressure in relation to uniform deformation— 
Symp. on Research on heat-resistant alloys, Pub. 
Acad. Sci. USSR, 1956). These methods have 
been tried under factory conditions and gave 
positive results. (Five refs. all under author’s 
name. 





COMPLETE FINISHING SYSTEMS 
FROM ONE SOURCE 


FOR the first time in this country, complete paint 

finishing systems, from metal pre-treatment 
to final stoving, can now be installed by a single 
organization, the Lysaght-DeVilbiss Division of 
John Lysaght’s Bristol Works Ltd. This organiza- 
tion has been formed by linking the well-known 
engineering skill of John Lysaght’s with the 
specialized experience of Aerograph-DeVilbiss in 
the design and manufacture of complete systems, 
thus combining resources of two factories. Previous 
co-operation between these two companies has 
already led to major contracts for finishing plant in 
the motor industry and in domestic appliance 
manufacture. Lysaght-DeVilbiss, backed by a 
country-wide sales force, has its sales organization 
at 47, Holborn Viaduct, London, E.C.1. 





UTRECHT AUTUMN FAIR 


UT of a total of 1,083 exhibitors at the Utrecht 

Fair to be held from September 12 to 17, 48 
will be from the U.K. Switzerland will have 35 
exhibitors, France 31 and Western Germany 161. 
Altogether 23 countries will be represented. 
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TREATMENT OF WASTE ACID 
FROM PICKLE AND SCRUBBING 
LINES 


Procedure Adopted at the Abbey Works 
of The Steel Company of Wales Ltd. 


By M. SMALLWOOD, A.M.1.Mech.E.* 


MUCH has been written on this subject, but in 
44 view of the more stringent attitude adopted 
by the River Boards and authorities regarding 
pollution it is of interest to read how one company 
solved the problem. 

In 1948, just after The Steel Company of Wales 
was formed, an investigation was begun into 
disposal of acid waste from their Abbey Works 
pickle lines and scrubbing lines, using sulphuric acid 
and hydrochloric acid, respectively. 

Acid-recovery plants were considered, both the 
evaporative type and refrigerative type, as well as 
neutralization, and also dumping waste acid at sea 
in specially constructed barges. 

An acid-recovery plant was the obvious solution 
to the problem, as ferrous-sulphate monohydrate 
is produced as a saleable product which can be used 
for the production of sulphuric acid when mixed 
with pyrites and roasted. Neutralization, on the 
other hand, does not result in any saleable product. 

After much thought it was felt that acid-recovery 
plants were not advanced enough, and, possibly, 
not reliable enough at that time for continuous 
large-scale recovery and that some form of 
neutralization would still be mecessary. Acid 
recovery was, however, kept in mind for installation 
at a later date when the plants had improved and 
space was allotted on the site for such a plant. 

Because Abbey Works was on the coast, dumping 
at sea was considered next, and various designs of 
self-propelled barges were made and prices obtained 
from shipbuilders. This method of disposal had 
finally to be ruled out, because, among other things, 
the Bristol Channel is notoriously rough and very 
large holding tanks would become necessary. 

The remaining alternative method, by neutraliza- 
tion, was finally decided upon and many alkaline 
substances were examined with a view to efficiency 
and cheapness. 


of Wales, Ltd 





*Steel Co 


Tests were carried out, mixing samples of waste 
pickle liquor and wash water and neutralized with 
limestone passing a 30-mcsh screen. After agitating 
the mixture for three hours and allowing one hour 
for settlement, about 60 per cent of the volume was 
clear enough to be returned into the works industrial 
water system; but this left a considerable volume to 
be dumped. Further tests were made with lime- 
stone which had passed a 200 sieve, but here again 
a large volume of residual sludge had to be dumped 
and the time for the whole reaction was considerable, 
necessitating a large plant. 

At about this time it was learned that a trade 
waste—wholely alkaline—was being dumped at 
Barry, about 20 miles away. When tests were made 
on this waste it was found to be suitable for neutral- 
izing the acids, and arrangements were made to 
obtain this waste and transport it by road tanker in 
3,000-gallon loads to Abbey Works. 

It was obvious that when acid-recovery plants 
improved and a market made for the product, it 
would only be economical to treat the waste pickle 
liquor which normally contains between 5 per cent 
and 12 per cent H,SO, and the acidic water from 
the wash tanks would still have to be neutralized 
as it contains a minute portion of acid and consists 
of drag-out from the last acid tank. Consequently, 
it was decided that the neutralizing should be split 
into two parts, one being for the strong acid and 
the other for the wash water, the purified wash 
water being returned to the works industrial water 
system. 

From one continuous pickle line producing 
10,000 tons of pickled strip per week, some 1,200 
gallons of waste pickle liquor per hour and 12,000 
gallons of wash water per hour are available for 
neutralization. Assuming the waste pickle liquor 
contains 5 per cent H,SO, and 20 per cent FeSO, 
W/W with a specific gravity of 1.25 and the rinse 
water to contain 0.5 per cent H,SO, and 0.1 per cent 
FeSO, WW with a specific gravity of approximately 
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1, the following quantities of neutralizing agent 

would be required:— 

Waste Pickle Liquor: 

1,200 gal. per hr. 15,000 Ib. containing 750 Ib 
H,SQ, and 3,000 Ib. FeSO, and 11,250 Ib. water 

Theoretical lime Ca(OH), required 

a H,SO, Ca(OH CaSO, 2H,O0 

Using A.wt. 98 74 136 36 
1.34 1.0 1.84 0.5 

Actual wt. 750 560 1,030 280 

(b FeSO, Ca(OH Fe(OH CaSO, 

Using A.W. 152 74 90 136 
2.05 1.0 1.21 1.84 


Actual wt. 3,000 1,460 1.760 2.700 


The trade waste from Barry contains 20 per cent 
lime in the form of a slurry, and using this slurry, 
the total amount required to complete the reactions 
a) and (4) above is 10,100 Ib. 

This would give a_ sludge 
following:— 


containing the 


Fe(OH), CaSO, H.O 
1,030 Ib 2R0 It 


From (a 
% 6 i, 
»» lime slurry 
» Original liquor 11,250 Il 
lotals 1.760 Ib 3.7 19.610 lt 
Therefore total weight of sludge-=25,100 per hour 
Assuming S.G. of 1.24, volume of sludge per hour 
2,030 gal 


760 Ib 700 Ib. 


8 ORO lb 


30 Ib 
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No allowance has been made in the above 
calculations for the small amount of excess trade 
waste which would be added in practice. This 
would be of the order of 5 per cent. 

With regard to the wash water: this gives the 
following:— 
W/W S.G.1.0 

H.SO, 

FeSO, 120 Ib. 

H,SO, Ca(OH), CaSO, 
60 45 83 22 

FsSO, Ca(OH), Fe(OH CaSO, 
120 59 70 109 

Using 20 per cent lime slurry, the amount of 
slurry required to complete reactions (a) and (6) is 
520 Ib. per hour. 
Products 
From (a 

b ] 109 lb 


60 Ib Water 


11,982 lb. 


2H,O 


Fe(OH), H,O 


22 |b. 


CaSO, 


83 Ib 


416 Ib 
119,820 Ib. 
120,258 Ib. 


slurry 
original liquor 
otals 70 Ib. 192 Ib 
The water from the cold spray tank and the hot 
rinse tank on the pickle lines gravitates to a 5,000- 
gallon hot rinse tank in the neutralizing plant. 
Ihe water is then pumped from this tank to a 
launder leading to a conditioner tank, and lime 
Slurry from the milk-of-lime working tank is also 
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fed into this launder where it mixes with the wash 
water and falls into the conditioner tank where it is 
kept agitated by means of paddles. The water 
with its lime then flows through 8-in. and 10-in. 
pipes to the centre of a 75-ft. diameter Unifloc 
clarifier where a reagent is added, and the resulting 
sludge which settles at the bottom of the clarifier 
is pumped out by means of a diaphragm pump 
to the final sludge tank; the sludge is then taken 
away by tanker lorry for dumping. The water from 
the clarifier then flows to a sump from which it is 
pumped to a tower, from whence it gravitates to 
sea; or it can be put into the industrial works water 
supply, as mentioned previously, in times of short- 
age. However, without further treatment it could 
not be used in the works all the year round due to 
the gradual build-up of CaSO, in the system. 

Fig. 1 shows the neutralizing plant for Nos. | 
and 2 pickle lines. It will be 
seen that the waste acid from 
the pickle tanks flows into a 
waste pickle effluent tank, from 
whence it is pumped to the 
launder between the milk-of- 
lime working tank and the 
final sludge tank. The milk- 
of-lime (lime slurry) is stored 
in a concrete tank in the floor 
of the neutralizing plant and 
is pumped from here to an 
elevated milk-of-lime work- 
ing tank. The lime slurry 
flows from this tank into the 
launder and mixes with the 
waste pickle liquor, both of 
which then gravitate into the 
final sludge tank which is 
kept agitated the whole time 
by means of paddles. 

Fume from the waste pickle 
liquor tank is collected in four 
ducts; the fume then passing 
to scrubbing towers filled with 
Raschig rings which are wet- 
ted by means of water sprays. 
The washed fume then passes 
to a 100-ft. high rubber-lined 
steel chimney. 

In 1957, after further exam- 
ination of recovery plants, a 
decision to purchase a plant 
was made and a further study 
of three types was carried out, 
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and, eventually, a plant put forward by Nordac Ltd.» 
(now a member of the Woodhall-Duckham group 
was decided upon. 

As three pickle lines are operating now and each 
has a separate maintenance period, it was decided 
that the recovery plant should be built in three 
separate units; one unit to work with one pickle 
line, but with the pipework so interconnected that 
any acid-recovery unit could be used with any 
pickle line. This would normally mean that an 
acid-recovery unit could go down for maintenance 
with its respective pickle line. 

Fig. 2 shows one unit of the acid-recovery 
plant and indicates the flows through the pre- 
evaporator to the main evaporator, and then to 
the cooler separator, and finally to the centrifuge. 

The pre-evaporator has nominal dimensions of 
15 ft. 8 ft. 12 ft. 6 in., the main evaporator 
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10 ft. 8 ft. 8 ft.; the 
cooler separator 7 ft. diameter 

7 ft. high; each chimney 
is 120 ft. high 4 ft. 6 in. 
diameter. 

Fig. 3 is an outside view 
of the plant showing the pre- 
evaporators situated behind 
the three chimneys and Fig. 4 
shows two of the main evapor- 
ators with the comprehensive 
instrument panel to the left, 
which is fronted by a plate 
glass window so that the 
operators can easily see all the 
instruments without having 
to go into the instrument 
room. The plant is_ fully 
instrumented and is complete 
with automatic alarms and shuts down in the case 
of a fault arising. 

Fig. 5 also shows two of the main evaporators, 
but, in addition, the cooler separators are on the 
right. Fig. 6 shows the ground-floor view of the 
plant with the centrifuges just discernible on the 
left. 

The normal quantity of waste pickle liquor is 
now of the order of 1,000 gallons per pickle line per 
hour, and the acid strength leaving each line 
approximates to 12 per cent W W H,SO, and 19 
per cent W W FeSO,, from which the weight of 
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Fig. 3 (left Outside view of 
plant showing  pre-evaporators 


behind three main chimneys 


Fig. 4 (belou Two of main 

evaporators with the comprehen- 

sive instrument panel on _ the 
bottom left 





dry monohydrate, i.e. without residual acid or 
moisture being taken into account, would be of the 
order of 590 tons per week. 


Nordac indicated that the residual acid and 
moisture would not be more than 3 per cent and 
6 per cent respectively, although, in operation, an 
acid content as low as 0.9 per cent has been achieved. 

Waste pickle liquor is pumped from the same 
holding tank as was used for neutralizing, by means 
of the same pumps, to the pre-evaporators where 
it is concentrated to approximately 15 per cent WW, 
and which is a form of economizer making use of 
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the waste heat from the main evaporators; the waste 
pickle liquor being circulated over the outside of 
lead tubes which carry the vapour and combustion 
gas mixture leaving the evaporators. Water is 
evaporated from the waste pickle liquor by drawing 
across the tubes a large volume of air. 

From here the liquor goes to the main evaporators, 
each of which is fired by means of two submerged 
combustion burners operating on high-sulphur coke- 
oven gas and which give a range of 4,000 12,000 
cubic feet of gas per hour. The liquor is con- 


centrated in these evaporators to 45 50 per cent 


A 
‘th 





ove Two of main 
with the cooler sepa- 
right of the picture 
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H,SO,, and then, with the crystals already formed, 
is air lifted into the cooler separator. The concentrate 
is kept agitated and the clear recovered acid is 
drawn off at the top of the cooler while the slurry 
is taken from the bottom to the centrifuge; the 
liquor recovered from the centrifuge is returned to 
the separator and the dry monohydrate recovered 
is conveyed to an overhead storage hopper 
The gases, before passing to the pre-evaporator, 
are scrubbed by high-velocity water jets to remove 
any acid mist being carried over. The pre- 
evaporator condensate is used as the scrubbing 
water, and, being slightly acid, 
is used to dilute the recovered 
acid before re-use in the 
pickle lines 

The monohydrate is_ sold 
to sulphuric acid manu- 
facturers and transported to 
their works by road trans- 
port. The same transport 
is used to bring back to The 
Steel Company the recovered 
iron oxide. 

Materials of construction 
were given a great deal 
of thought, and each centri- 
fuge is made from an 


Continued in page 680 
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18 per cent nickel, 18 per cent chromium, 3.7 per 
cent molybdenum and 3.4 per cent copper bearing 
steel. The cooler separators are made from steel, 
water jacketed and homogeneously lead lined. 
The main evaporator is made from steel lined with 
thick tough rubber and protected by an acid- 
resistant brick inner lining. The burners are 
made of ordinary cast iron and refractory lined. 
The pre-evaporators consist of a steel structure 
wholely covered with rubber and the tank at the 
bottom further protected by means of an inner 
lining of acid-resisting brick. The tubes carrying 
the waste gases are made of lead. 

The building designed to house this plant 
contains separate gas-booster and air-compressor 
rooms, as well as a contactor room. 

One section of the plant went into operation 
during August, 1959, followed by the second 
section in October, 1959, and the third section at 
the beginning of February, 1960. 

Up to the end of November, 1959, more than 
590,000 gallons of 28 per cent acid had been 
recovered and used on the pickle lines and more than 
750 tons of monohydrate had been sold. 

The proving run on the first unit consisted of an 
uninterrupted run of 120 hours which gave the 
following results:— 

Pickle liquor temperature in the pre-evaporator 

trough: 53° C. 
Scrubber tank temperature: 88 C. 
Evaporator temperature: 114° C. 
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Condensate rate (2 per cent H.SO, W/W) 290 
gallons per hour. 

Gas flow 11,000 cu. ft. per hour. 

Air flow 64,000 cu. ft. per hour. 

Pre-evaporator exit temperature 76 C. 

B.O.V. rate 1,460 ib. per hour (to replace the 
FeSO, removed). 

Acid in top of separator: specific gravity 1.37 at 
83°C. 

Recovered acid, average rate 720 gallons per hour, 
at 26 per cent W W H,SO,. 


Analysis 

Percentage W/W Percentage W/W 
Name of tank FeSO, H,SO, 
First set of reading 
Pickle liquor sump l 
Pre-evaporator l 
Top of separator 
Recovered acid tank 
Condensate 
Monohydrate 


5 
& 
4 
3 


Second set of readings: 
Pickle liquor sump 
Pre-evaporator 
Top of separator 
Recovered acid tank 
Monohydrate 
Throughout: 
0.8 to 0.9 tons per hour monohydrate 
figure). 
Pickle liquor 1,000 gallons per hour. 
Evaporation rate in pre-evaporator 2,320 Ib. 
of H,O per hour. 
Evaporation rate in evaporator 4,630 Ib. of H,O 
per hour. 


average 





UNITED STEEL OFFER UNIVERSITY SCHOLARSHIPS 


ITH the object of continuing to remain in the 
forefront of scientific research and technical 
advance in iron and steel manufacture, The United 
Steel Companies Ltd. are to offer up to ten university 
scholarships each year, tenable at any university 
in the United Kingdom. Each scholarship will be 
worth £500 per annuin and its value will not be 
affected by parental income. 
The scholarships will be offered to boys proceed- 
ing to a university to take full-time courses leading 


to approved degrees in appropriate branches of 


science or engineering. The company is also 
prepared to consider a limited number of applica- 
tions from students of non-science subjects, 
recognizing that there is a place in industrial 
management for the good arts graduate. 

It is intended that the scholarships should provide 
industrial as well as academic training, and arrange- 
ments will be made for successful candidates to 
receive industrial experience with the company 
before going up to university and also to undertake 


vacation work in industry. In addition to the 
scholarship award, students will be paid a subsistence 
allowance during these periods of industrial training. 

Applications for the scholarships will be con- 
sidered from students in their final school year who 
have achieved the necessary academic standard and 
have also been offered a place at a university. In 
addition to academic qualifications, the selectors 
will be looking for character, initiative and inde- 
pendence of mind. 

On completion of their degree courses, scholars 
will have the opportunity of joining the company’s 
graduate training scheme, which already has the 
approval of the appropriate professional institutions. 
During this period, they will be paid salaries at the 
current rates for graduate apprentices. 

Booklets and application forms are now available 
on request to the company and enquiries should 
be addressed to University Scholarships, The 
United Steel Companies Ltd., The Mount, 
Broomhill, Sheffield, 10. 
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Recent Developments in 


EXPLOSIVE FORMING 


AND WELDING 
in the U.S.A. 


Explosive Forming 

XPLOSIVE forming is not a new process by 

any means and most people have seen every-day 
examples of it. Industrially, it is a method of 
controlling a force, produced by explosion, to force 
metal against a containing die of the desired shape. 
Its usefulness is not limited to the supermetals 
and experience has shown that it can eliminate many 
difficulties associated with the fabrication of parts 
from thin sheets of steel and most of the common 
aluminium alloys. 

The Ryan Aeronautical Company in the United 
States, at present concerned with the manufacture 
of pods and pylons for the latest transport plane of 
the Douglas Aircraft Company, the DC-8, has 
developed the technique for efficient construction 
assemblies in aircraft part production. Using 
nearly ten tons of titanium each month on the 
production line, it was essential to cut the high 
costs of conventional forming and in an effort to 
meet the exacting tolerances demanded by the 
Douglas specifications, extensive experimentation 
and tool design was carried out. 

The nose cowl on the DC-8 pod readily adapted 
itself to explosive forming. Originally made of Finished pod of the DC-8 Fetline 
five separate parts formed on presses and welded 

together, it is now formed in a matter of seconds 
Fig. 1.-Explosive forming of DC-8 nose cowl part with a small explosive charge. A sheet of metal, 
about , in. thick, in the form of a truncated cone, 
is placed inside the die which is then filled with 
water. A vacuum is created between the cone and 
the sides of the die by pumping out the air. A high 
explosive is fired inside the cone, forcing the metal 
to take the shape of the prescribed curved mould 
line, the water acting as both a force conductor 
and shock dampener. 

A new assembly building with a working area 
of some 30,000 square feet was specially designed 
to handle the increased output and bring all parts 
of the pod and pylon programme together in a 
common finishing and shipping point. 


Welding 
Another recent development to overcome prob- 
lems of expanding production has been the com- 
bination of two modern fabricating methods, heliarc 
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Welded cylinders roll out of the tube-welding 
During the welding process, the cylinders move 


peed up t 


Fig. 3 

machine 

under a sigma torch within this machine at a 
200 in. per minute 


and sigma welding, by the Aluminium Goods 
Manufacturing Company of Wisconsin, makers of 
Mirro aluminium products. It has helped the 
company meet the need for cartridge tanks. Heliarc 
welding speeds up to 60 in. per minute and sigma 
welding speeds up to 200 in. per minute have been 
developed as a result. 

Cartridge tanks are made from 34-in. wide coils 
of aluminium. Blanks are stamped out of the 
aluminium, cleaned and formed into open cylinders 
about 44 in. in diameter, and fed into a modified 
tube-welding machine equipped with a sigma 
welding torch. The ends of the welded cylinder 
Fig + 
automatic heliarc welding machine The « 

to the cylinder in 124 seconds 


The second phase of production is completed by thi 


up will be welded 
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To avoid contamination by oxygen and nitroge”™ 
during the welding process, titanium alloy is welded in a 
plastic bag filled with argon gas 


Fig. 5. 


are trimmed and a cup, made of 10-s.w.g. aluminium, 
is sigma welded to one end of the tube and held in 
place by a back-up mandrel inserted in the cylinder. 
The unit is inserted in a jig which rotates under a 
heliarc torch, designed to include an automatic 
control which stops the machine after a weld is 
finished. A grooved collar is pressed on the open 
end of the aluminium tube, completing the cartridge. 

Titanium plays an important part in many fields 
of engineering construction, where the emphasis is 
on lightweight strength, but for some years, attempts 
to develop its obvious potential have been delayed 
by the metal’s brittleness and its resistance to 
fabrication. The failure of a titanium rotor in 
1954 was attributed to the presence of too much 
hydrogen, and attempts to remove the hydrogen 
from the metal, resulted in extensive research 
programmes to discover new techniques for fabri- 
cating the metal, sponsored to a large extent by 
Pratt and Whitney Aircraft, a division of United 
Aircraft Corporation. 

One of the most difficult operations was that of 
welding. Due to its highly reactive nature, special 
precautions to avoid embrittlement of the weld 
metal by contamination with oxygen and nitrogen 
from the atmosphere, were necessary. Experi- 
mentation led to the technique of welding in a 
plastic bag filled with argon gas, and later the torch 
was followed by “trailing cups” containing a 
blanket of argon. Fig. 5 shows this method of 
welding being carried out on an aircraft component. 





STEELWORKS AUTOMATION 

SSOCIATED ELECTRICAL INDUSTRIES 

LTD. and Davy-United Ltd. have formed a 
jointly financed Steelworks Automation Unit to 
apply new automatic control techniques to the 
processing of steel and also of non-ferrous metals. 
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An Introduction to the 
THEORY AND PRACTICE 
OF FLAT ROLLING-I 


By the late C. W. STARLING, B. Eng., A.M.I.Mech.E. 


AUTHOR’S PREFACE 


HE rolling process has developed as an art over several centuries. In recent years, 

however, due to the stimulus of war and the higher standard of living, the demand 
for rolled steel has increased at a phenomenal rate and in order to cope with the demand, 
science has been applied in an attempt to obtain a full understanding of the process and 
speed up developments. 

During the last two or three decades the Universities have carried out a great deal of 
fundamental research on rolling and Research Associations have made a substantial con- 
tribution towards the application of this research, in addition to their own original work 
Outstanding in this respect 1s the work carried out under the auspices of the British Iron 
and Steel Federation before the war and continued and greatly expanded by the British 
Iron and Steel Research Association since the war. This has resulted in a flow of highly 
technical papers, almost all of which assume that the reader has a specialized knowledge 
of the rolling process and a sound mathematical background. There is, however, a scarcity 


of literature on the rolling process suitable for study by operatives with little technical 
training and this book ts intended to fill this need by starting from the first principles of 


mechanics and advancing to a non-mathematical explanation of the basis of rolling theory, 
with particular reference to the practical application of the theory. There is no doubt that 
an understanding of the theory of the rolling process improves operating technique on any 
mill, but on the modern high-output continuous mills, it is rapidly becoming essential. 

As this book is written primarily for rolling-mill operatives, words are used whenever 
possible in preference to mathematical symbols and in many cases the words are supplemented 
by simple diagrams. It is expected, however, that it will be a useful introduction to the subject 
for students and technicians intending to specialize in rolling and serve also as a text book 
for engineering students wishing to acquire a general knowledge of metal working. 

In preparing a book of this nature, reference is made to many published works and tt 1s 
intended that the bibliography should serve as an acknowledgement to the many authors* 
It ts fitting to mention also the heavy secretarial work in preparing the manuscript, carried 
out so efficiently by Mrs. P. F. Jones and the necessary but tedious job of proof reading, in 
which the Author was assisted by his wife. 


MECHANICS 

this change in length will be proportional to the 
applied load. When the load is removed, the bar 
will return to its original length. 

An experiment can be carried out with a bar of 
rubber, say 10 in. long and § in. square. If a I-lb. 
weight is attached to the bar, it will stretch a small 
amount and the increase in length can be measured. 
When the weight is removed, the bar returns to its 
original length. Addition of a 2-lb. weight will 
double the increase in length which was obtained 
by adding the I-Ib. weight. The length of the bar 
can be measured for a range of weights and a graph 


ELEMENTARY 


EFORE considering the elements of rolling 
theory, it is essential to have a clear under- 
standing of the meaning of several technical words 
or phrases. Words such as elastic, plastic, stress 
and strain are in common daily use, but mathe- 
matically they each have a well-defined meaning. 


An Elastic Material 
If a load is applied to a bar made from an ideal 
elastic material, the bar will increase or decrease in 
length, depending on the direction of the load and 


*Unfortunately, the author’s untimely death prevented the com 


pilation of this bibliography 


of weight length plotted as shown in Fig. | (a). 
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The present series of articles, of which this is the first, was planned and discussed with 
the late author a considerable time before his regretted death and following publication 
in this form the complete work will be published as a book by the University of 
London Press. 

Mr. C. W. Starling, who was assistant manager, cold rolling, at the Abbey Works of 
the Steel Company of Wales Ltd., at the time of his death, was a graduate in Engineering 
at Sheffield University. He served an 18-month apprenticeship with B.S.A., on completion 
of which he joined Armstrong Siddeley and later Napier's Ltd., on research work. He 
was then appointed to head a research team into rolling mills technique with B.I.S.R.A. 
at Sheffield, and some years later became research engineer with W. H. A. Robertson 
and Co. Ltd. 

In 1956 he joined the Steel Company of Wales Ltd. as a technical assistant, rolling 





mills. 


For a perfectly elastic material this will be a straight 


line and a similar straight line can be obtained if 


the weights tend to reduce the length of the bar. 

A tensile load is a load tending to stretch the bar 
and can be considered to be positive in the graph, 
while 2 compressive load tends to reduce the length 
of the bar and can be considered to be negative. 
The graphs for tensile and compressive loads can 
then be combined as in Fig. | (6). 


A Plastic Material 
If a load is applied to a bar from an ideal plastic 
material, the bar will resist it until the load reaches a 
certain value, after which the bar will stretch and 
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continue to stretch until it breaks. If the load 


could be removed after the bar began to stretch, 
it would stay in its new form and not return to 
its original length as would an elastic material. 

A graph of weight length for a plastic material 
will then be as shown in Fig. 2 (a). As before, the 
same effect is obtained from a compressive force 
and the combined graphs for tensile and com- 
pressive forces are shown in Fig. 2 (6). 


Strain 
Strain can be defined as the change in form 
produced in a material by the action of a load upon 
it. Tensile Strain is obtained from a load tending to 
stretch the material and Compressive Strain is 
obtained from a load tending to compress the 





The late C. W. Starling, 
B.Eng., A.M.1.MechJ 
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material. In each case the strain is measured by the 
ratio of the change in length to the length of the 
original material. 

Expressing this as an equation— 


STRAIN 


where / is the original length of the bar 
4] is the change in length after a load is 
applied. 
For example, if a bar is 10 in. long and it stretches 
0.1 in. under a certain load, 


Pe 0.1 
Fensile strain 10” 0.01 

It will be obvious that this is a ratio and, there- 
fore, has no dimensions; it is not necessary to 
know the applied load when measuring strain. 
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Stress 


Stress can be defined as the combination of forces 
which are called into play in a material to resist the 
tendency of a load upon it to produce strain. 

To illustrate this, consider a 2-in. square bar 
under a load of 10,000 Ib., as shown in Fig. 3. 


The load will be resisted by an infinite number of 


small forces spread throughout the fibres of the bar 
and the stress in the bar is the sum of these small 
forces in | sq. in. of cross-section. 
Expressed as an equation, 
P/A 
where P — applied load 
A cross-sectional area of the material 
under load. The stress in the bar shown in Fig. 3 
will, therefore, be 
10,000 
} 


Stress 


2,500 Ib. per sq. in. 


The Stress Strain Curve 


The graph of weight length, Fig. 1 (a), can now 
be replotted as a stress ‘strain curve. It will still 
be a straight line, but the scales will be changed, 
as in Fig. 4. 

The stress ‘strain curve for an elastic material is 
very important and is used in many engineering 
calculations. As a straight line is obtained, it 
follows that 

STRESS 

STRAIN 
and this constant is known as the 
Elasticity or Young’s Modulus. 


A CONSTANT. 


of 


Modulus 
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This is usually given the symbol E and the equation 
becomes 

STRESS 
STRAIN 
which is known as Hookes Law 
Substituting from Equations (1 
PA 
ai] 
EA4/ 

To obtain Young’s Modulus for any particular 
material, an experiment can be carried out and the 
stress strain curve plotted. The slope of the straight 
line is measured from the graph, and allowing for 
the appropriate units from the scales of the graph 
this is Young’s Modulus. 

Young’s Modulus for steel varies from 30,000,000 
to 36,000,000 Ib. per sq. in. 

The weight length graph for a plastic material, 
Fig. 2 (a), can also be replotted as a stress strain 
curve as shown in Fig. 5. 


E 


This becomes E 


or P (4 


The Stress Strain Curve for Steel 

The stress strain curve for steel is of vital 
importance and enters into every aspect of metal 
working. It is rather an unusual curve, as steel 
can be either elastic or plastic. 

If the original experiment with a bar of rubber 
and weights is repeated with a bar of steel and much 
heavier weights, it will be found that at first steel 
behaves in exactly the same way as rubber, with, 
of course, very much smaller increases in length. 
The stress strain graph can be plotted and a straight 
line obtained as before. 

When a certain load is reached, however, the steel 
suddenly yields and becomes plastic, the length 
increasing rapidly under constant load. The point 
at which the change occurs is known as the Yield 
Point. If steel was an ideal plastic material it would 
continue to stretch under constant load until the 
breaking point was reached and the stress ‘strain 
curve would be a combination of Figs. 4 and 5, as 
shown in Fig. 6. 

Steel, however, is not a theoretically perfect 
plastic material, as another factor called Work 
Hardening appears. Any rolling-mill operator 
knows from experience that as steel is worked it 
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rapidly becomes harder and more resistant to me ih ait 
deformation. Stretching a bar under load causes re 
work hardening and in practice it is found that the ie, / 2 oa 
addition of further small weights will be required Nearer "2s SS 
to keep the bar stretching until breaking point is ¥ mF SK 
reached. 
The form of the stress strain curve for steel (4) . 
obtained in practice is then as shown in Fig. 7 1 ABOUT X-x ABOUT X-X 
The aim in temper rolling an annealed sheet is to Py a ioe 


remove, as far as possible, the horizontal part of the 
curve at the yield point and give a smooth change 
from the elastic to the plastic state. 


Bending of Beams 

When loads are applied along the axis of a bar, 
the bar will stretch or compress in accordance 
with Hooke’s Law. If, however, the loads are 
applied at an angle, a much more complicated 
system of strain arises and the bar will tend to bend 
The amount by which a bar bends will depend, 
among other factors, on Young’s Modulus and the 
Moment of Inertia. 

Moment of Inertia is defined mathematically, 
but it is sufficient here to say that it is a measure 
of the resistance of a beam to bending. The 
numerical values of the Moment of Inertia for 
various sections which may arise in rolling-mill 
calculations are shown in Fig. 8, the symbol | 
normally being used, with units of inches‘. 
With an unsymmetrical section, it is 
essential to take the Moment of Inertia 
about the correct axis. If the bar has 
a rectangular cross-section it is ob- 
viously easier to bend it about axis x—x 
than about y—y. This is shown by the 


: am 
Moment of Inertia of 2 ba® about x—x, 
which is far lower than the Moment of 1 


- 
Inertia of 1 ab* about y—\ 





Fig. 9 (right 


The study of the bending of beams under various 
combinations of loads is highly mathematical and it 
is considered sufficient at this stage to quote the 
magnitude of deflection for a few simple cases 
which may arise in rolling-mill calculations without 
giving the method of obtaining the formulae. 

Fig. 9 shows a beam under various types of 


loading. In each case the deflection is given the 
P 
symbol d and it is proportional to the quantity EI 
where P load in Ib. 
l length of beam, in. 

E Young’s Modulus in Ib. per sq. in. 

I Moment of Inertia in in.‘ 
P/ ‘ 
Put x = gee ale Stan ID o te Bthve iA 5 

wads EI 


The beam shown in Fig. 9 (a) is held rigidly at 
one end and a load P is attached to the other end. 
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Deflection d | x inches. 
If the same beam is supported at each end, 
Fig. 9 (6), the deflection at the centre will be much 
l 
less and d - x. 
18 
If one end is rigidly held and the other supported 
as in Fig. 9 (c), the deflection is even less and 
l 
1 = xX. 
. 107 
The deflection is least when the beam is rigidly 
fixed at both ends as in Fig. 9 (d) and is then 
l 
Figures 9 (e) to 9 (A) show the same beam with 
the load spread evenly along its full length. 


Twisting Moment or Torque 


In addition to being stretched, compressed or 
bent, a bar can be twisted by the application of 
suitable loads. 

Consider a bar clamped firmly at one end and 
supported in a bearing at the other end. A lever 
is attached to the free end, as shown in Fig. 10, 
and a load applied to the lever. If a bar is made 
from an elastic material it will twist under the load 
and return to its original position when the load 
is removed. The angle of twist will be proportional 
to the load applied and in the same way as the 
stretch of an elastic bar under a tensile load is pro- 
portional to the applied load. 

The Twisting Moment or Torgue on the bar is 
defined by the equation— 

eee Tee 
where P load applied to the lever 
r perpendicular distance from load 
to shaft 
T torque. 

The torque on a shaft driven by either gears or a 
belt can now be calculated. If a motor exerts a 
torque T on a shaft 1, Fig. 11, the load on the gear 
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teeth at the point of contact is P - T,/r. This load 
will act on the teeth of the mating gear and the 
torque on shaft 2 will then be T PR 
T a T 
But P I R 
r r 
T, r " 
r, R ) 
This means that the torque on the second shaft 
is greater than that on the first shaft by the ratio 
of gear radii. 


or 


Shearing Stress 
When a shaft is subjected to a twisting moment, 
internal forces are called into play to resist the 
twisting, in the same way as stress opposes the 
tendency to lengthen a bar under a tensile load. 
The stress in this case is known as a Shearing Stress 
and varies uniformly from zero at the centre of the 
shaft to a maximum on the periphery. 
The shearing stress in a shaft can be calculated 
from the equation— 
< D*f 
16 
where T torque applied to shaft 
D shaft diameter 
f shearing stress 


Horse-power Transmitted 

In the case of shafts driving machinery, one end is 
usually attached to a gear, coupling, or pulley, 
through which torque is applied to the shaft. The 
shaft is free to rotate in bearings and drive other 
members through a coupling or gear at the other 
end, the torque applied being sufficient to overcome 
the resistance of the driven member 

A shaft driving machinery is doing work and the 
rate at which it is doing work is fixed by the speed 
of the shaft and the applied torque. The rate of 
doing work is usually measured in horse-power 
and the relationship between horse-power and 
torque can be obtained from the equation— 
2xNT 
33,000 
where N shaft speed in r.p.m 

‘i torque in ft.-lb 


Horse-power 


Friction 
The process of rolling is made possible by the 
friction between the material being rolled and the 
rolls. If it were possible to reduce friction to a 
negligible quantity it would be impossible to enter 
the strip into the rolls, and if the rolls were screwed 
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down on to the strip they would simply skid 
without biting. As cold-mill operators will know, 
it is possible to approach this condition with highly 
polished rolls and strip and a good lubricant 
between them. 


It is, therefore, essential to know something 
about the laws of friction before considering rolling 
theory. 


Consider a perfectly flat table with a block of 
wood standing on it, as shown in Fig. 12. The weight 
of the block is P Ib. If a string is attached to the 
block and a small load F applied horizontally, the 
block may or may not move, depending on the 
amount of friction between the block and the table. 
If there is no movement, the forces on the block 
must be in equilibrium and the frictional force 
is, therefore, equal to F and acting opposite to it 
along the table. As force F is increased, the resisting 
frictional force will also increase to keep the block 
in balance, but it can only rise to a certain maximum 
which is fixed by the friction between the block 
and table. If the block and table were polished 
and well greased, the maximum frictional force 
would be small. On the other hand, with very rough 
surfaces in contact, the frictional force would be 
high and a greater value of F would be required to 
move the block. 

The magnitude of the force F required to over- 
come the maximum frictional resistance can be 
obtained simply by multiplying the weight of the 
block P by a factor known as the Coefficient of 
Friction. That is :— 


if the Coefficient of Friction 
Smooth Rolls 
Rough Rolls 


TABLE I-~Value 


Pass No 
Lubricant from 
annealed Mild steel 
Rolls and strip l 0.085 
Clean and dry 3 
Water ] 
Soluble oils l 0.061 to 0.070 
5 0.050 to 0.056 
Paraffin l 0.080 
3 0.060 
Graphite in oil l 0.072 
3 0.047 
Palm oil l 
Olive oil 2 0.057 
Castor oil 3 0.045 
0.041 


Lanoline + 
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n Cold Rolling from Experiments by Ford 


Material being rolled —smooth rolls 





It will be noticed that no mention has been made 
of the size or shape of the block and it will be seen 
from the equation that the frictional resisting force 
is a function of the weight of the block and the 
coefficient of friction only. 

This equation could be evolved by simple 
experiments and the value of » obtained for various 
materials. The laws of friction obtained from these 
experiments apply for most types of surfaces in 
contact, but in the rolling process extreme pressure 
and temperature conditions are obtained in the roll 
gap and the laws of friction must be modified. 
Many attempts have been made to measure experi- 
mentally the value of » for various rolling conditions 

references 1, 2, 3 and 4) the latest and most 
successful being by Ford. Table I shows the values of 
. for various conditions in cold rolling obtained by 
Ford. 

It is much more difficult to estimate the value 
of » for hot rolling as the surface of the rolls varies 
considerably within a very short period. A highly 
polished roll becomes rough almost immediately, 
particularly in a roughing mill, and may develop 
crazy cracking and fire cracks quite soon after 
going into service. Various authorities have reached 
different conclusions about this value of » and the 
results have been critically analyzed by Underwood 

For the purpose of calculations later in the book, 
it is assumed that » in hot rolling lies somewhere 
between the curves shown in Fig. 13, depending 
on the condition of the rolls. 


and Whitton 


9 Microinches 
20 


Rough rolls 


Aluminium Brass Copper Copper 
0.092 0.093 0.093 0.124 
0.099 0.069 0.113 

0.061 0.075 

0.052 0.054 to 0.065 0.085 
0.082 0.046 to 0.059 | 0.056 to 0.061 
0.08] 0.067 0.067 
0.070 0.068 
0.055 

0.055 0.054 0.064 to 0.069 
0.066 0.075 0.087 

0.055 0.058 0.080 
0.057 0.046 0.056 
0.025 0.043 
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Resultant Forces 


It will be essential later to understand what 
happens to a body which has several forces acting 
upon it. There is a branch of applied mathematics 
devoted to this problem and it can become very 
complex, but at this stage only the bare essentials 
essentials necessary for understanding work in later 
chapters will be mentioned. 

In order to obtain some idea of the meaning 
of the resultant of two forces, imagine a small 
trolley mounted on ball-bearing castors on a 
highly polished floor. If two strings are attached 


to this trolley and two people pull against each other, 
each with a load of 50 Ib., the trolley will not move. 
If, however, one man pulled with a force of 60 Ib. 
the troliey would move in his direction as though 
there was a single force of 10 Ib. on it, as shown in 


Fig. 14. 

Consider now what would happen if two men 
were pulling at an angle, as shown in Fig. 15 (a). 
The trolley would obviously move in some direction 
between the two forces, as shown by the dotted line. 
It so happens that there is a simple method of finding 
the direction in which the trolley would move 
and the equivalent load on it in this direction. 
A line is drawn of a length proportional to one 
of the loads, e.g., 1 in. 50 lb. A second line 
is drawn in the direction of the other load to the 
same scale. If a parallelogram is completed and 
the diagonal drawn from the trolley, this diagonal 
will indicate the direction of movement, and its 
length will indicate the equivalent force drawn to 
the same scale as the other sides (Fig. 15 (6 

If a fixed point is now considered instead of a 





MESULTANT 


DIRECTION OF MOVERENT 
—_—e 


trolley, the two forces at this point will have the 
same effect as one force whose magnitude and 
direction is obtained by completing the parallelogram 
in the same way. 

It follows from this that any single force in any 
direction can be split up into two forces acting at the 
same point in any two directions and the magnitude 
of the new forces obtained by drawing a parallelo- 
gram with the original forces as a diagonal, as 
shown in Fig. 16. More complicated systems of 
forces can be broken down to pairs and eventually 
to single forces to find the resultant reaction at a 
given point. 


Ohms Law 


If a conducting circuit is made from one terminal 
of a battery to the other, electricity will flow round 
the circuit. This flow is maintained by the Electro- 
motive Force (E.M.F.) developed in the battery 
and this force is measured in Volts. 

Under steady-flow conditions, the rate at which 
the electricity flows can be measured by taking the 
quantity of electricity which passes any point in 
the circuit in one second. This is known as the 
Current and is measured in Amperes. 

The flow of electricity can be compared to water 
flowing in a pipe system. The flow of water, under 
a fixed head, will be fast or slow, depending on the 
diameter of the pipes and whether there are any 
restrictions in the circuit. Similarly, the flow of 
electricity under a fixed electromotive force will 
depend on the size of the conductors and any 
restrictions in the circuit, and this is known as the 
Resistance of the circuit, which is measured in Ohms. 

The relationship between Current, Resistance and 
Electromotive force for any circuit can be obtained 
from Ohms Law, which is the fundamental equation 
for all electrical calculations. 


Continued in page 690 








SHEET ME 


Strain-ageing in Rimming Steel 





(Continued from page 646 


to follow convincingly the changes in yield point 
and other properties associated with strain-ageing 
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APPENDIX 


"THE work described above was carried out on 
material which had been subjected to accelerated 
Strain-ageing. In order to confirm the results 
obtained on the Swift cupping press for material 
which had been aged at room temperature, some 
sheets of the same material as that used for the 
accelerated ageing tests were stored in a room 
thermostatically controlled at 19° C. ES 
Swift cupping tests were carried out using only 
the two standard punches and the 1:1} ellipsoidal 


punch. The results which are set out in Table XI 
and are shown graphically in Fig. 6 show that there 
is no significant difference in the Limiting Drawing 
Ratios after ageing for periods up to 70 days 
The conditions of testing (blankholder pressure, 
lubrication and punch speed) were as already 
described above 

The other parameters measured after room- 
temperature ageing showed similar curves to those 
obtained after accelerated ageing 
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This states that— 
EMF Current 
or expressed mathematically, 
Cc ui 
R 
where (¢ current in ampere 
V EMF in volts 


R resistance in ohms 


> 1 > 
Resistance, 


Electrical Power 

Power is the rate of doing work and is measured 
by the energy developed per second or per minute 
Electrical power P is given by 

P VC 
andif Vis | volt 
and C iis | amp, 

the power developed, P is defined as 1 Watt 


In general P — V6 
where P is in Watts 
V is in Volts 
Cis in Amps 
The watt is a small unit of power and generally 
a Kilowatt, equal to 1,000 watts is used 
rhe unit of power used in mechanical engineering 
is Horsepower, and as both units are the rate of doing 
work, there is a direct connection 
This is 1 Horsepower 746 Watts 
or | Kilowatt 1.34 
Horsepowe 
Che consumption of electrical power depends on 
the power and the time over which the power is 
applied. For commercial purposes it is usual to 
measure consumption in Kilowatt-Hours and 
Kilowatt hour is known as a Unit of electricity 
Phen KH U 
where K is in Kilowatts 
H_ is in Hours 
U sis in Units 
Series to be continued 


one 
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Press-Tool Nomenclature 
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Compiled by J. W. Langton, 


PRESS-TOOL NOMENCLATURE 
RESS-TOOL nomenciature is very loose and 
ambiguous, so in all discussions on press tools it is 
advisable for all to have a common understanding of any 
terms used. The definitions given here fairly 
common acceptance 


often 


are of 


GENERAL 
Press Tools 
This is an all-embracing term covering any or ail of the 
tools used in presses, irrespective of press type. This is 
the best general term to use 


Press-brake Tools 
A similar term for any or all of the bendir 


tools used in press brakes 


Dies 

Often used in a general sense in the same way as the term 
press tools, and there may be a separation into top and 
bottom dies. If used in the singular, as the die, it usually 
refers to the bottom or female press tool only 


Punches 

Often used press tools generally—as 
punches and dies. In the singular, it refers to top or male 
press tool. These terms punches and dies are not always 
applied to punching tools, but can cover general press tools 


for 


with daies to cover 


many operations 


Sub-press Tool 

A self-contained press-tool unit in which the top and 
bottom tools are arranged so that the alignment between 
them is always preserved 


Pillar Tools 

Press tools in which the working tool parts are mounted 
ina pillar die set where the top and bottom parts are coupled 
together with guide pillars. Really an elementary form 
of sub press. Pillars usually work in separate guide bushes 


Gang Tools 
Where several similar pairs of tools are mounted together 
on a common bolster 


Progressive or Follow-on Tools 

Tools in which a series of operations is carried out 
progressively on the strip or component as it is moved 
through the tools. Most elementary type here, say, for 
washer production—where at first stage centre hole is 
pierced, followed at second stage by blanking 


M.B.E., B.Se.(Lond.), M.1.Mech.E. 


Compound Tools 


term for press tools where a number of 


combined in a single stage, e.g. if washer 
n one stage—too!l would 


A general 
operations 
tool pierced and blanked washer 
be compound. Term not used too often—terminology is 
usually to couple by the operation combined—such as 
blank and pierce; cut and draw, etc., etc., but its use does 
ndicate the combination is done in one stage i.e. follow- 
on blank and pierce, or compound blank and pierce for the 
two cases of washer tools just mentioned 


are 


Tool Parts 


Some very general terms for main parts of press tools 
are 


Bolster—Main bottom tool 
Punct 
Punch-holder 
Die-block 
Punct 


Main top tool 


Main part of bottom toc 

top 
Part used to 
mm ponent 


Pressure pad pressure tc 


Pressure ring cc 


apply strip or 


CUTTING TOOLS 


types of tools in this class are 


The ma 


Blanking Tools—Tools for blanking or cutting out 
usually for strip, where the part cut out is the part required. 
Sub main types: ‘‘drop through blank pushed through 
bottom die block—'‘‘lift back blank lifted back to top of 
bottom tool by pressure pad inverted die parts 
reversed—die block in punch holder with surround press 
ring punch n bolster 


Drop through—used in main where hole in press bed 
permits blank to drop 

Lift back—when drop-through is not possible or if flat 
blank is desirable 


Inverted—where some virtue die 


block and also to keep blank flat 


in lifting blank in 


Piercing and Punching Tools 


Tools to pierce or punch out from strip or components, 
the part punched out not being required 


Piercing and punching used mostly synonymously 


Multi-piercing—a_ tool umber of holes 


simultaneously 


to pierce an 


Perforating tools—virtually multi-piercing tools for small 
holes 
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Press-Tool Nomenclature (Cont.) 


Notching Tools 

Tools used to cut away parts of strip or components 
(parts not required) cutting on three sides or part periphery 
only. 

Shaving tools are used to trim or shave blanks to finer 
limits after blanking 


Trimming tools are used to trim the edges of strips or 
components to a certain shape 

Compound or combination cutting tools are then, those 
in which some of the above operations are combined 


BENDING AND FORMING TOOLS 


Descriptive true name covers a vast range of tools 
General distinction between this group and drawing tools 
is that here while the metal is stressed beyond its elastic 
limit, there is essentially no change in metal thickness 
Distinction between bending tools and forming tools (if 
necessary) is difficult—certainly in a few words here 


Most common bending tools are 


Vee-bend Tools—for bending meta! to angle 
a right-angle as for flanging 


usually 


U-bend Tools—for bending metal to U form 

Flange Bend—for production of flanges, usually at 
right-angles—of small even widths—metal held under 
pressure. 


A few definitions found in bending 
Bend Radius—radius of inside of bend 


radius has a definite relationship to stock thickness and 
physical properties of metal 


minimum 


Bend Allowance—The developed length of the bend 


along the neutral axis 


FORMING TOOLS 

Forming tools are difficult to classify into groups or 
types. Common operations carried out in forming tools 
are hole flanging, wiring and false wiring, curling, bending 
joggling 

The drawing of sheet metal may be regarded as a cold 
forming process, where the metal blank is forced to shape 
while under pressure. There is some alteration of the 
metal blank thickness in practically all cases. 


The first main separation into groups of these tools are 


(a) Single-acting drawing tools, designed to work in 
single-acting presses, where the blank-holding pressure 
comes from some source such as springs, rubbers, air or oil 
cushion, usually mounted below the press bed, and 


(b) double-action drawing tools, designed to work in 
double-action presses, where the blankholder pressure is 
supplied by the outer ram 


There has been a steady process of the replacement of 
(b) by (a) for some years. 

Term draw tool usually implies that only one drawing 
operation is involved; otherwise referred to as first- 
operation draw tool, etc. N.B.—Adjectives single and 
double acting are often omitted 


SINGLE-ACTION TOOLS 


First operation has common form—plug block or bolster 
—pressure ring round block—top draw punch and ejector 
pressure pins connecting pressure ring with pressure 
medium. 


Re-draw Tools—are for operations after first. Two 
main forms—one similar to first operation, the pressure 
ring fitting inside the component from the previous 
operation, the pressure ring fitting inside the component 
from the previous operation, or reverse draw, in which 
the component, is drawn inside out. The choice of type 
depends on the job 


DOUBLE-ACTION TOOLS 


The first or single draw tool type is of the push-through 
type. A pressure ring is mounted on the bottom bolster, 
with aperture that of outside of tool. To the press outer 
ram is fixed the blank holder, and to the inner ram the 
drawing punch. The outer press ram descends first, 
holds the blank under pressure, while the punch descends 
and draws the metal into the bottom pressure ring and 
finally pushes it through. 


In the top return type, the component after drawing 
is not pushed through but is brought back to the top of the 
pressure ring. This type is used where there is any 
embossing etc. required on box of component. Re-draw 
double-action tools may take the same form as above, with 
a pressure ring form replacing the blank holder. The 
reverse draw type as previously mentioned may also be 
used 


A few common terms used when drawing metal : 


Draw Bead—bends fitted to pressure faces to contro! 
the flow of the metal. 


Harredge or Burr—the rough edge left after cutting 
Cupping—the drawing of a cup 


Drawing Radius—usually the radius over which the 
metal is drawn (the radius of bore of top punch in single- 
action types—of bottom ring in double-action types). 


lroning—the reduction of the thickness of walls of the 
shell. 


Wrinkling—a wavy condition on the shell due mainly 
to insufficient pressure on blank or component during 
drawing 


COMBINATION TOOLS 


Good press-tool designing calls for an examination of a 
possible combination of the basic operations where possible 
and economically desirable. Thus there are a myriad of 
possible tool combinations, cut and draw, cut, draw and 
pierce, blank and pierce, etc., but the exact combination 
is clearly expressed in the titles. 

In considering combination of operations, due regard 
should be paid to first costs and maintenance (including the 
effect of abuse) as well as production considerations. 
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WORKS TOUR IN SOUTH WALES 

Details have now been finalized in connexion 
with the next in the series of biennial works tours, 
which this year is being staged in South Wales. 
The tour party assembles in Cardiff on the evening 
of October 3 and proceeds via Swansea and Merthyr 
Tydfil to Newport on October 7, visiting, in all, 
ten works en route. A detailed itinerary and 
application form for participation have been cir- 
culated to all members and very nearly enough 
applications have been received to date to fill all 
the available places on the tour. Places are being 
allocated in order as applications are received and 
applicants in excess of the number that can be 
accommodated will be placed on a waiting list in 
case of reservations being cancelled. 


The programme of the tour is as follows:— 
Sunday, October 2 
Party assembles in Cardiff. 


In view of the wide diversity of 


centres from which members have to 
travel, all members participating in the 
tour make their own travel arrange- 
ments to and from South Wales. 


Monday, October 3 
9.15a.m. Depart Park Hotel for visit to Guest 
Keen and Nettlefolds (South Wales 
Ltd., Cardiff. 

Luncheon by invitation of the Com- 
pany. 
Visit to Simmonds Aerocessories Ltd., 
Treforest. 
Depart to Swansea. 


1.00 p.m. 
2.30 p.m. 


4.00 p.m. 


Tuesday, October 4 
9.30 a.m. Visit to British Iron and Steel Research 
Association, Sketty Hall. 

Luncheon. 
Visit to Aluminium Wire and Cable Co. 
Ltd., Port Tennant. 
Return to Swansea. 


1.00 p.m. 
2.30 p.m. 


5.00 p.m. 


Wednesday, October 5 
9.00 a.m. Visit to Morris Motors Ltd., Llanelly. 
1.00 p.m. Luncheon. 

Continued overleaf 
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Mr. ALLEN E. GILBERT 


Chairman of Council of the Institute 


T the last Council Meeting of the Institute, which 

was the ‘first meeting of the new Council following 
the Annual General Meeting, Mr. Allen E. Gilbert was 
elected Chairman in succession to Mr. F. B. Hooper, 
who had completed his two-year term in that office. 


Mr. Gilbert was educated at Rotherham Grammar 
School and Sheffield University, before joining the firm 
of J. J. Habershon and Sons Ltd., which company he 
has continued to serve up to the present day. He was 
appointed a director of the company in 1940, and in 
1949 he founded a subsidiary, The Edmonton Steel 
Strip Co. Ltd. of which he is managing director. 


When these two companies became part of the Firth 
Cleveland Group of companies a few months ago, he 
joined the board of Firth Cleveland Stee! Strip Ltd. 


Mr. Gilbert, who is well known to the majority of 
members, was elected to the Council of the Institute 
in 1949 and has consistently played an effective part in 
its activities; he acted as leader of the parties of 
members which took part in the tours of works in 
Switzerland and Germany in 1954 and 1956, and for 
the past year he has been vice-chairman of the Council, 
as well as acting as chairman of the Institute's Sheffield 
Committee. 





SHEET 


Visit to The Steel Company of Wales 
Ltd., Velindre. 
Return to Swansea 


2.30 p.m. 


5.00 p.m 
7 for 
7.30 p.m. Mackworth Hotel, 


Tour Dinner, 


Swansea. 


Thursday, October 6 

9.00 a.m. Visit to The Anglo-Celtic Watch Co 

Ltd., Ystradgynlais 
Luncheon 

Visit to Hoover (Washing 

Ltd., Merthyr Tydfil 

Depart to Pontypridd. 


1.00 p.m. 
2.30 p.m. 


Machines 


5.00 p.m. 

Friday, October 7 

9.15a.m. Visit to Lines Brothers, Merthyr Tydfil 
1.00 p.m Luncheon. 

3.00 p.m. Visit to Pilkington Bros 
ool. 

Depart to Newport. 


Ltd., Ponty- 


5.00 p.m Tour ends 
SPECIAL CONFERENCE ON COLD 
EXTRUSION OF STEEL 

Since technical discussion on the production of 
steel components by a cold extrusion process was 
initiated in this country at a special conference 
organized by the Institute in 1953, slow but steady 
progress has been taking place in the development 
and application of the process. A number of 
companies are now operating cold extrusion pro 
cesses under licence and a considerable amount of 
investigational and development work has been 
carried out, both by private firms and some Govern- 
ment establishments. It has appeared timely that 
a further opportunity be provided for reviewing the 
Stage in development which has now been reached 
and discussing some of the findings at a rather more 
practical level than was possible in 1953 in the light 
of experience gained since that date 

The next special conference on The Cold Extru- 
sion of Steel has therefore been planned to be held 
in Sheffield on November 21-23 next, and pre- 
liminary announcements to this effect have already 
been made on this page. 

The programme will comprise some eleven papers, 
the greater proportion of which will be of a practical 
nature covering such aspects of the subject as tool 
materials, coating and lubrication, equipment, 
design and application. These papers will be 
presented and discussed in five sessions, the first 
session commencing at 2.30 p.m. on Monday, 
November 21, subsequent sessions being held in 
the morning and afternoon of each of the following 
two days. All sessions will be held in the Memorial 
Hall of the City Hall, Sheffield. During the con- 
ference a number of films will be shown demonstrat- 
ing the operation of the process, while typical 
components manufactured by cold extrusion pro- 
cesses will be on display. 


METAI 


INDUSTRIES SEPTEMBER 


1960 


Detailed programmes and application forms for 
tickets for this meeting will be sent to all members 
of the Institute in the next few weeks. Any others 
interested in the possibility of attending this con 
ference are invited to record their interest with the 
Hon. Secretary, The Institute of Sheet Metal 
Engineering, John Adam House, John Adam Street, 
Adelphi, London, W.C.2, so that a copy of the 
programme can be sent to them when ready. 


TRIPARTITE CONFERENCE IN 1961 

Plans are progressing for the three-cornered 
meeting to be held in London in May, 1961, 
between the American Pressed Metal Institute, the 
German Forschung fiir Blechverarbeitung and the 
Institute of Sheet Metal Engineering. Although 
details have yet to be finalized it is anticipated that 
the meeting will comprise two half-day sessions at 
which papers will be presented by representatives 
of each of the three bodies outlining developments 
and operation of the pressworking industries in each 
of the countries. Arrangements will also be made 
for the overseas participants in the meeting to visit 
a number of works in the London and Birmingham 


areas 


BRANCH PROGRAMMES 

The new Branch meetings starts in 
October and all Branches have planned full and 
varied programmes Ihe first meeting of the 
Midland Branch falls on October 5, and takes 
the form of a Works Visit, which is to be followed 
by a Supper and Social Evening at the White 
Horse, Congreve Place, Birmingham. The North- 
West Branch is holding its first meeting on 
October 20 when Mr. J. Hayes (Rockwell Machine 
lool Co. Ltd.) will lecture on “* Automatic Press- 
work in Multislide Machines.’”’ A Discussion Forum 
with an expert panel in attendance on “ Economic 
Considerations in the Use of Sheet Metal ” will be 
held at the opening meeting of the South-West 
Branch on October 4. 

rhe full programme of all Branch and Institute 
activities for the 1960-61 Session will be issued to 
members shortly, but any non-member who is 
desirous of obtaining information concerning future 
Branch meetings is recommended to communicate 
with the appropriate Branch Secretary as under:— 

Midland Branch, E. N. Salmon, The Austin 
Motor Co. Ltd., Longbridge, Birmingham, 31 

Wolverhampton Section, S. Blower, Rubery 
Owen and Co. Ltd., Temple Street, Wolver- 
hampton. 

North-West Branch, A. C. Vickers, Renold 
Chains Ltd., Renold House, Wythenshawe, 
Manchester. 

South-West Branch, P. S. Yates, Nott’s In- 
dustries (Frome) Ltd., Carley Works, Frome, 
Somerset. 


session of 











SHEET METAL NEWS 








FEATURING EVENTS 


AND 


PERSONALITIES 


IN THE INDUSTRY 





BRITISH WELDING DELEGATION 
VISITS U.S.S.R. 
Trip organized by B.E.A.M.A. 
DELEGATION from the British welding industry visited 


the U.S.S.R. from June 22 to July 8 at the invitation of the 
State Scientific and Technical Committee of the U.S.S.R. 


Council of Ministers. 


The delegation was led by Mr. D. J. W. 


Boag, managing director of Rockweld Ltd., and the visit will be 
followed by a reciprocal visit to the U.K. by Russian technical 


experts. 


The exchange of visits was arranged by the British 


Electrical and Allied Manufacturers’ Association. 


Members of the British delegation 
were: Mr. D. J. W. Boag (managing 
director, Rockweld Ltd Leader; 
Mr. R. I Swan (director and 
general manager, Lincoln Electric 
Co. Ltd.); Mr. G. M. Harvey 
development director, British 
Oxygen Gases Ltd.); Mr. G. H 
Moule (chief engineer, heating and 
welding dept., A.E.I. (Manchester 
Ltd.); Mr. W. S. Simmie (welding 
engineer, Pressed Steel Co. Ltd 
Mr. D. Wyllie (welding engineer, 
Babcock and Wilcox Ltd.); Mr 
R. H. Boughton (welding engineer, 
English Electric Co. Ltd.); and 
Mr. T. F. Tribe (managing director, 
British Federal Welder and Machine 
Co. Ltd 

ihe general impression of the 
delegation on their visit to the 
U.S.S.R. was extremely good. The 


hospitality and friendship of all the 
Russian people met was said to b« 
heartwarming and the delegation 
were unanimously impressed by the 
sincerity of all the people they met, 
both in the course of their business 
and other people met outside 

The delegation visited The Insti- 
tute of Machines, Moscow rhe 
Institute of Metallurgy, Moscow; 
The Moskvitch Car Works, Moscow; 
rhe Institute of Electric Welding 
Machines, Leningrad; The Metallic 
Works, Leningrad; The Paton Insti- 
tute of Electric Welding, Kiev; and 
Kherson Shipyard, Kherson 

The technological work of the 
Institutes was excellent and in 
particular the application of the 
theory to the development of 
welding techniques and processes 
was outstanding 


Many semi-automatic 
i been developed to undertake 


proc csscs 
1A 
futies covered by hand welding in 
the U.K.; these processes and the 
guipment itself seemed to be of 
high quality, although the speed of 
welding was little faster than many 
hand-welding techniques used in the 
U.K rhe development of hand 
welding in the U.K. was undoubtedly 
ahead and particularly in the field of 
high-current welding and the use 
of iron powder-loade d_ electrodes 
which in many cases gave a rate of 
productivity equal to, or better than 
ome of the semi-automatic proces- 
ses 
In the field of fully-automatic ar« 
welding their rate of progress was 
about equal to that of the U.K 
although widespread use is now 
made in the U.S.S.R. of electroslag 
welding a process developed in the 
Paton Institute 

Of particular interest was the 
manner in which the Technical 
Institutes investigated problems from 
industry and developed a _ full 
solution of not only the welding, 
but of all other aspects, typical 
xamples being prefabricated oil- 
storage tanks of capacity of 5,000 
cubic metres, and inflatable steel 
pipelines up to 6-in. diameter 

In the resistance-welding field 
practice had developed along similar 
lines to U.K. practice, although the 
U.S.S.R. seemed to lag slightly on 
the high production special purpose 
machines Ihe number of large 
3-phase machines for welding light 
alloys was impressive and it was 
believed that the main application 
was for rolling stock 

Interesting new techniques being 
developed were friction welding; 
semi-submerged arc welding of light 
alloys; electron-beam welding; hand 
surfacing by submerged-arc welding, 
with bead widths up to 3 inches 

Although there is much techno- 
logical advance in welding, it would 
appear that some industrial plants 
are still using old processes due to 
shortage of production of new 
equipment 


(Continued in page 096) 





Some members of the British Welding 
Delegation to U.S.S.R. Left to right 
R. H. Boughton, W. S. Simmie, G. 
H. Moule, T. F. Tribe, G. M. Harvey 
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COURSE IN FUEL 
EFFICIENCY 


.I.F.E.S. Annual Refresher 

Course is firmly established as 
the opportunity for works managers, 
works and plant engineers and 
members of the technical staffs of 
industrial firms and municipal and 
public undertakings to acquire up- 
to-date information and guidance 
on the economic use of fuel--so 
vital to increased efficiency and 
productivity. 

The Seventh Annual Residential 
Refresher Course will be held at 
the Clarendon Laboratory, Oxford, 
from September 26 to 30, 1960 
This course covers a wide range of 
subjects and each of the lectures 
is presented by a speaker eminent 
in the special field to be covered and 
who will pay particular attention to 
practical application. 

Included in the subjects will be 
Coal and the Industrial Consumer; 
Role of the Central Engineering 
Workshop in the Maintenance Plan; 
Oil Burning Efficiency; The Efficient 
Use of Gas in Industry; Recovery 
and Use of Waste Heat in Industry; 
Improvement of Electrical Load 
Factor; Automation and its Impact 
on the Plant Engineer; Factors 
affecting the choice of Industrial 
Boiler Plant; Efficiency in Drying 
Processes; Industrial Application 
of Low Temperatures; The Value 
of Instruments and Automatic Con- 
trol; Conservation of Water; The 
Efficient Use of Compressed Air; 
Appraisal of Atomic Energy in 
relation to Industry; Incineration 
and Utilization of Waste Materials; 
Five Years Progress in Fuel Utiliza- 
tion. 

The fee for the course including 
accommodation is £15 15s., and full 
details may be obtained from the 
Course Secretary, N.I.F.E.S., Ailsa 
House, 181, King’s Road, Reading, 
Berks. 


British Welding Delegation 





(Continued from page 695) 

The shipyard at Kherson was 
working closely with the Paton 
Institute and was using al! the new 
techniques applicable to ship- 
building. 

The programme and __ social 
arrangements made by the Academy 
of Sciences Paton Institute were 
excellent, and it is hoped that 
this first delegation will be the 
forerunner of many more equally 
successful and informative technical 
exchanges in the welding industry, 
and the delegation assured the 
Russians of an equally cordial 
reception in the U.K. during their 
forthcoming visit in September. 
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Sandvik Conveyors Assist in Battery Production 


RITCHETT AND GOLD AND 
E.P.S. CO. LTD. have been 
manufacturing all types of lead-acid 
batteries since 1882 and production 
and development is carried out at 
a well-equipped and modern factory 
at Dagenham Dock, Essex, extend- 
ing over 174 acres. Dagenite Bat- 
teries have been used by Rolls-Royce 
for over 50 years 
Research plays a very important 
part at Dagenham and, besides 
progress accelerated by two world 
wars, many other major contribu- 
tions to the design of batteries (for 
commercial and domestic use) have 
resulted from the work carried out 
by the companies’ technicians. 
Among these developments is the 
production of microporous P.V.C. 
“Porvic’’ battery separators which 
have revolutionized the durability 
and reliability of the car batteries 
in which they are used. During 
the production of these separators 
extensive use is made of Sandvik 
stainless-steel band conveyors, three 
of which are installed, each 16 in. 
wide and 60 ft. long. Porvic strips 
40 in. long are loaded on to the belt 
to be carried through a 20 ft. tunne! 
filled with live steam. As they 
emerge from the tunnel they are 


flattened by sponge rubber rollers 
before passing under cold water 
sprays which set the strips so that 
they may be handled without 
distortion. The object of the opera- 
tion is to remove wrinkles and to 
anneal and relax strains which have 
been built into the material in the 
prior processes of the manufacture 
The conveyor belts are each 
driven by one-h.p. electric motor 
powered by a Croft’s worm gear 
and Varatio straight line gear box 
operating at 360 r.p.m 
Magnus Chemical Co. 
New Delivery Service 
HE Magnus Chemical Co. Ltd., 
Salisbury Road, Uxbridge, 
Middlesex, state that all Midland 
enquiries and deliveries will be dealt 
with from their office at 751, Bristol 
Road South, Northfield, Birming- 
ham 31, telephone No. Priory 4979. 
An improved delivery service for 
the Midlands generally will be 
introduced and collections can be 
made from the new stores— -Magnus 
Chemical Co. Ltd., c/o Jennings 
Transport, London Road, Curd- 
worth, nr. Birmingham. 


; by installation of equipment at the New Zealand Works of the Northern 
Aluminium Co. Ltd., an artist’s impression of which is given below, will 
begin in September and it is expected that production will start in May of 


next year. 


The works will occupy a site of 25 acres at Wiri, some 14 miles 


to the south-east of Auckland, and will have, initially, an annual capacity of 
5,000 tons of sheet, circles and heavy gauge foil, with potential for expansion 


to a considerably greater tonnage. 


The main item of equipment will be a 


72-in. reversing hot mill, which is being transferred from the Banbury Works, 
where an 84-in. reversing mill has recently been installed. A 60-in. four-high mill 
is also being transferred from Banbury and a pair of fiat sheet mills are being 
shipped from the Kingston, Ontario, Works, of the Aluminum Co. of Canada. 
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SIR CHARLES GOODEVE TO BE NEXT 
PRESIDENT OF THE IRON AND STEEL 
INSTITUTE 


T a meeting of the council of The Iron and Steel Institute held 
on July 13, 1960, it was agreed unanimously to propose Sir Charle 


Goodeve, O.B.E., D.Sc., F.R.S., for nomination as president-elect of 
the Institute at the autumn general meeting in November. 
Cartwright as president at the annual general 


will succeed Mr. W. F. 


+ 


Sir Chark 


meeting in May, 1961, and will thus be in office at the time of the 
Institute’s proposed special meeting in the U.S.A. in October, 1961 


Charles Frederick Goodeve was 
born in Canada in 1904. He 
graduated at Manitoba University 
in 1919, where he carried out research 
on electrochemistry. In 1927 he 
was awarded a scholarship to 
University College, London, where 
he was appointed lecturer in physical 
chemistry in 1930 and reader in 
chemistry in 1937 

During World War II he served 
in the Royal Navy. He played an 
important part in countering the 
magnetic mine, and later developed 
and produced the Hedgehog anti- 
submarine weapon. From _ 1942, 
as a Deputy Controller, he was in 


effective control of the whole 
research and development pro- 
gramme of the Royal Navy, and it 
was for his services in this connexion 
that he was knighted in January, 
1946 

Sir Charles left the Admiralty to 
become Director of BISRA on its 
foundation in 1945. He has suc- 
ceeded in combining his administra 
tive duties with original research, 
and has made significant contribu- 
tions to knowledge of the physical 
chemistry of metallurgical processes 
He was President of the Faraday 
Society from 1950 to 1952, and 
President of the Chemistry Section 


NEW COMPANIES 


“Led.” is understood, aise ** Privete Co." Figures — Capita’, Nemes — Directors, ai! unless otherwise 
und cated 


BOOTH (METAI 
Road, Warrington, 
£10,000. To take 


worrers 


WILLIAM 
WORK), Old 
Lancs. June7 
over the bus. of sheet metal 
ind engineers carried on a 
“Wiliam Booth and Co.” at War- 
rington, et Wm. Booth and Dori 
Booth 

METAL FACTORS June 8 
£100 To carry on bus. of wmporter 
and exporters of and dealers in metals, 
et Clara Brie and 


red iweht 


scrap metal, 
Anita Fraser 

PRECI-SPARK, High Street, 
Syston, Leics. June8. £500. To 
arry on bus. as profile grinding and 
electro-s park machinists, engineers, 
etc. Ralph G. Jones and Mrs. D 
L. Fones, Raymond R. Feal. 

HARVEY SMITH (LUTON), 
26, Victoria Street, Luton, Beds 
June 16. £1,000 To carry on 
bus. of sheet metal workers, heating 
and ventilating experts, etc. Directors 
not named 

J. DAW PRODUCTIONS, 65, 
Lower Essex Street, Birmingham. 
June 20. £100. To carry on bus. 
of dealers and workers in metals, 
etc. Arthur H. Daw and Mrs. Vera 
C. Dau 


ROWLAND BARKER AND 
SON, 45, Chelsea Road, Sheffield, 
11. June 23. £100. To carry 
on bus of manufacture? and 
manipulators of metal, et Rowland 
Barker, Mrs. W. L. Barker, John 
R. D. Barker, and Miss Angela ¢ 
Barker 

BAYTON SHEET METAL, 
Torrington Avenue, Tile Hill, 
Coventry. June 24. £1,000. To 
take over bus. of sheet metal worker 


Edwin Briggs, Frederick H. Ridge- 


well 

ALCAN ENFIELD ALLOYS 
June 27. £100 To acquire from 
Enfield Rolling Mills, the fee simple of 
certain works situate at Bradford, 
Yorks, and to acquire the bus. of 
production of aluminium alloys from 
scrap at present carried on by Enfield 
Rolling Mills (Aluminium). Directors 
not named. 

MIDLAND COLD FORMING 
ALLIANCE, 120, Colmore Row, 
Birmingham, 3. June 27. £1,000 
To carry on bus. of manufacturers in 
metal and other substances, etc 
Leslie Marshall, Stanley R. Cress- 
well, Dudley B. Russell, Frederick V. 
Wallis. 


SIR CHARLES GOODEVE 


of the British Association in 1956 
In 1958-59 he was Master of the 
Worshipful Company of Salters 
Sir Charles, who was elected a 
Fellow of the Royal Society in 1940, 
received the honorary degrees of 
Doctor of Science from the Uni- 
versity of Manitoba in 1946 and 
from the University of Sheffield in 
1956 

As Director of BISRA, Sir 
Charles became an honorary member 
of Council of The Iron and Steel 
Institute in 1945; he was elected 
a Vice-President in 1956 


WALTER T INESON, 
Chesham Road, Barnsley, Yorks. 
June 29. £2,000 To take over 
bus. of sheet metal worker George 
I Simmons, Ernest I Perkins, 
Percival R. Adamson and Walter 7 
Ineson 

BALLARD WINCHESTER), 
Winnall Close, Winchester. June 
3). £25,000 To take over bu 
of smiths, welders, lugnt steel and 
metal workers. Edward H. A. Ballard 
and Mrs. Dorothy Ballard 

STAINLESS SHEET AND 
BAR, 101, Whitwell Road, London 
E.13. July 1. £1,000. To carry 
m bus. of metal merchants, metal and 
alloy makers, etc. David Balbes 
Edgar H. Hobbs, John Hooper 

SAMUEI KRINKS AND 
SONS, Soho Pool Works, Hockley, 
Birmingham 19. July 1. £5,000 
To carry on bus. of manufacturers of 
and dealers in metals and alloys, et 
Mrs. 1. L. Krinks, Samuel G. Krinks, 
Mrs. Audrey S. Grove and Mrs 
Iris P. Hirst 


Agency for Broaching Machines 
HE Elgar Machine Tool Co 
Ltd. of 172-178, Victoria Road, 
Acton, London, W.3, have been 
appointed the exclusive distributors 
in the United Kingdom for the 
complete range of hydraulic broach- 
ing machines manufactured by 
Varinelli of Milan as well as for the 
Polak die casting machines 
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APPOINTMENTS and 
STAFF CHANGES 


Mr. S. N. Kinsley, deputy secretary 
of the research and development 
department of The United Steel 
Companies Ltd., succeeded Mr 
Geo. H. Davison as secretary of the 
department on the latter’s recent 
retirement. Mr. Davison, who has 
been with the company for 27 years, 
will continue to serve in a full-time 
advisory capacity for the time being, 
. * * 

The Appleby-Frodingham 
Steel Co. have made the following 
new appointments: Mr. R. Wogin, 
previously manager of the Appleby 
melting shop, has been made 
assistant works manager (steel); Mr 
R. Johnson has been made melting 
shops manager, responsible for both 
Appleby and Frodingham melting 
shops, together with the basic slag 
plant and the refractories section; 
Mr. A. F. Jessop has been appointed 
manager of the Appleby melting 
shop and Mr. W. L. Willsher 
manager of the Frodingham melting 
shop. 

Mr. H. R. Brunyee, works mana- 
ger (services) at the Steel, Peech 
and Tozer branch of the United 
Steel Companies, retired on July 31 
and is succeeded by Mr. M. Thomas, 
previously assistant works manager 

* * 7. 

Capt. F. T. Boswell, R.N. (retd 
who joined Samuel Fox and Co. 
Ltd. earlier this year as assistant 
welfare officer has now been ap- 
pointed welfare officer in succession 
to Major W. G. A. Carrington, who 
has retired after 17 years’ service 

* . 7 

Mr. D. R. Ward-Jones has been 
appointed general manager of the 
ore mining branch of the United 
Steel Companies Ltd. in succes- 
sion to Mr. T. B. Adkins, general 


manager for the last 13 years and 
who retired recently after 56 years 
with the company 
* * . 
Lt.-Col. P. F. Benton Jones, who 
is managing director (mining and 
carbonisation) of United Steels, has 


relinquished the position of general 
manager of United Coke and 
Chemicals Co. Ltd. and is suc 
ceeded by Mr. A. I Curtis, 
operations manager 





METAI 


Dr. N. A. de Bruyne, the founder 
of CIBA (A.R.L.) Ltd. of Duxford, 
Cambridge, has resigned from the 
position of managing director in 
order to devote more time to 
research, especially to the develop- 
ment of scientific instruments. His 
resignation will take effect at the 
end of 1960 but he will continue to 
be a member of the board. On 


and after January 1, 1961, Mr 
R. F. G. Lea, O.B.E., M.A., will 
become deputy chairman of the 


and will also act as joint 


with Mr. D. A 


company 
managing director 
Hubbard 


* * 


At the annual general meeting of 


Pinchin, Johnson and Associates 
Ltd. held recently, Sir Horace W 
Clarke, Mr. Noel H. Docker and Sir 
James Reid Young having decided 
to retire, did not seek re-election as 
directors and Mr. A. H. Wilson, 
F.R.S., was appointed chairman of 


the company and Mr. C. F. Kearton, 
O.B.E., deputy chairman Mr 
Wilson is a deputy chairman and a 
managing director of Courtaulds 
Ltd. and Mr. Kearton is also 
managing director of Courtaulds 
Ltd. and among other appointments 


in the Courtaulds Group is deputy 
chairman and managing 
director of British Celanese Ltd 
and chairman of Group Develop- 
ments Ltd 

* * . 

The British Welding Research 
Association have appointed Mr. J 
D.D. Morgan and Dr. L. M. Wyatt 
to the Research Board. Mr. Morgan 
is with the General Chemical 
Division of Imperial Chemical In- 
dustries Ltd., and is the Chairman 
of the I.C.I. Welding Panel. Dr 
Wyatt is the Chief Metallurgist of 
the Central Electricity Generating 


Board 


senior 


* . . 

Mr. R. Waller has been appointed 
mechanical maintenance superinten- 
dent at Steel, Peech and Tozer, 
a branch of The United Steel 
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Mr. R. F.G. LEA 





Mr. D. A. HUBBARD 


Companies Ltd., in succession to 
Mr. A. Stark who has retired after 
22 years’ service 

Mr. Andrew Jollie has resigned 
from his position as director and 
general manager and is succeeded by 
Mr. T. S. Kilpatrick, the director, 
hitherto, of Workington Iron and 
Steel Co 


* * * 


Mr. T. Wintrup, sales manager 
engineering) of Distington Engin- 


eering Co. Ltd., another sub- 
sidiary of the United Steel Com- 
panies Ltd., has been appointed 


purchasing and contracts manager 
and will be responsible to the 
commercial manager for the purchas- 
ing activities of the company and 
for the placing of all sub-contracted 
work. Mr. Wintrup is succeeded 
by Mr. J. Tonks, senior draughts- 
man 
* * 7 

The Brockhouse Organization 
announces the retirement of Mr. W. 
Brunt from Brockhouse Castings 
Ltd. He is succeeded as general 
manager by Dr. J. Grieve 

In appreciation of his past services 
Mr. Brunt has been appointed a 
director of the company and will 
continue to be available in a 
consultative capacity 
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The Mond Nickel Co. Ltd. 
and its subsidiary company, Henry 
Wiggin and Co. Ltd. have made 
the following Board changes 
Mr. G. Archer relinquishes his 
position as chairman of both com- 
panies and is appointed president; 
Mr. Ivon A. Bailey is appointed 
chairman and chief officer of Mond 
and Wiggin; Dr. L. B. Pfeil is 
appointed vice-chairman of Mond; 
Mr. J. O. Hitchcock managing 
director of Mond and deputy 
chairman of Wiggin, and Mr 
H. W. G. Hignett managing director 
of Wiggin 

* * * 

Honeywell Controls Ltd. have 
appointed Mr. A. Stephens as senior 
flow engineer at the company’s 
Greenford (Middlesex) head office 
and Mr. R. W. H. Vivian has been 
appointed at the Greenford head 
office to specialize on application 
engineering using the company’s 
electric miniature instrumentation, 
which is being introduced in the 
United Kingdom this year 


* 7 * 


Mr. H. M. Henderson, who is at 
present managing director of Uni- 
steel Structural (Pty.) Ltd., of Cape 
South Africa, has been 
ippointed director and _ general 
manager of the Workington Iron 
and Steel Co. branch of The 
United Steel Companies Ltd 
He succeeds Mr I S Kilpatrick 
who has become director and general 
manager of the Steel, Peech and 
Tozer branch Mr. Henderson will 
take up his new appointment in 
November, 1960, with the intention 
of relinquishing it on June 30, 1962 

Mr. T. Sanderson, director and 
general works manager of Working- 
ton Iron and Steel Company, has 
been appointed deputy general 
manager. Mr. H. Darnell, previously 
chief engineer, succeeded Mr. Sand- 
erson as general works manager 


* * . 


J. H. Fenner and Co. Ltd. Hull, 
have appointed Mr. S. Parker home 
sales manager. Mr. Parker joined 
Fenner in 1950 as West Midlands 
representative and was promoted 
to Midlands Regional manager in 
1954 


Town, 


* * * 


Commander Geoffrey Clarke has 
joined the Vitreous Enamel 
Development Council as its new 
general manager in succession to 
Mr. Ken Jones, who is assuming an 
industrial appointment in Africa. 
For the past two years Commander 
Clarke has been assistant to the 
director of the British Productivity 
Council and prior to that served in 
the Royal Navy, which he joined at 
the outbreak of war as a rating. 


SHEET 


Mr. W. H. ADAMS 


The board of Head Wrightson 
and Co. Ltd., announce the ap- 
pointment of the following general 
managers among their subsidiary 
companies: Mr. W. H. Adams of 
Head Wrightson Iron and Steel 
Works Engineering Ltd., Mr. J. D 
Eccles of Head Wrightson Steel 
Foundries Ltd., and Mr. G. W 
Wilson of The Cupola Mining and 
Milling Co, Ltd 


The governing council of the 
International Institute of Weld- 
ing has elected Fred L. Plummer 
International vice-president of the 
Institute and he assumed office at the 
Annual Assembly in Liege, Belgiun 

Mr. Plummer is National secretary 
of the American Welding Society 
and chairman of the American 
Council which selects delegates and 
directs the American activities of 
I1.1.W. He has served two terms 
as president of the A.W.S.; was 
director of engineering for the 
Hammond Iron Works; headed the 
Bailey Bridge Mission to Japan for 
the U.S. Army Corps. of Engineers, 
holds degrees from Ohio University 
and the Case Institute of Technology 
During his earlier years he was 
Associated Professor at Case and 
has been responsible for the design 
ef many important structures in- 
cluding an eight-million dollar bridge 
project in Cleveland, Ohio 


* * * 


Union Carbide Ltd., Alloys 
Division announce that Mr. M. A 
Clifton has joined the outside sales 
staff as a representative in the 
southern area. Mr. Clifton will be 
based on the London head office at 
103, Mount Street, London, W.1 


Co-Polymers Ltd. 


Styrene 
have appointed Mr. K. E. Piggott, 
chief chemist, to the post of 
technical manager and Mr. P. G 
Salmon to marketing manager. 





Mr J.D. ECCLES 


Mr. Ernest Coverdale, chairman 
and joint managing director of 
Permoglaze Holdings Ltd., and 
Mr. Peter Coverdale, joint managing 
director, have joined the board of 
directors of Blundell, Spence 
and Co. Ltd. 

At the same time, Mr. E. B 
Calvert, chairman and managing 
director of Blundell, Spence and 
Co. Ltd., and Mr. A. F. Bacon, 
executive director, have been ap- 
pointed directors of Permoglaze 
Holdings Ltd. and Permoglaze 
Ltd. 

These appointments are made 
following the announcement that 
an agreement had been reached for 
a merger to take place between the 
two companies 

* * 

The O. Hommel Co., Pittsburgh, 
ceramic colour suppliers, have ac- 
quired the services of Don Schreck- 
engost, well-known designer and 
colour authority, to help carry out 
the company’s intention to support 
and develop new uses for ceramic 
colours Don Schreckengost has 
had considerable experience in the 
colour and design field and during 
a varied career has received numerous 
awards in the fine art and industrial 
consumer product fields; for some 
time he was Professor of Industrial 
Ceramic design at New York State 
College of Ceramics, Alfred Uni- 
versity and is currently a fellow of 
The American Ceramic Society, 
vice-chairman of the design division, 
and a member of the Inter-Society 
Colour Council and _ Industrial 
Designers’ Institute 

7 . . 

B Elliott and Co Ltd. have 
acquired the Mortimer Engineering 
Co., Acton Lane, London, N.W.10, 
which will operate in future as the 
Mortimer Engineering Co. Ltd. 
under the direct control of its new 
executive directors, Mr. E. W 
Kelleher (managing director) and 
Mr. F. E. Wilson (director 











George Kent Concentrate 
on Instrumentation 


YITH the recent transfer of all 
W the interests, assets and pro 
duction capacity of their Steering 
Gear Division to the ownership and 
management of Cam Gears Ltd 
George Kent Ltd. can now devote 
their manufacturing capacity almost 
exclusively to industrial instrumen 
tation and process control, and 
mechanical meters 

Mr. Harold Leese, who was a 
member of the Kent Organization 
for 33 years and a director from 1933 
until 1948, is chairman of Cam Gears 
and the substantial Kent interests 
are represented on the new board 
by three Kent directors he en- 
larged Cam Gears Co. has been 
further strengthened by the cash 
purchase of a 20 per cent share- 
holding by the Ross Gear and Tool 
Co. Inc. of Lafayette, the largest 
independent steering-gear manu- 
facturer in the United States 

The older and main instrumenta- 
tion and meter business of the Kent 
Company will—apart from the 
changes given-—continue to be 
transacted from the factories in 
Luton and the Kent subsidiaries and 
representation throughout the world 


Record Size Tonnage 
Oxygen Plant for 
Margam Steelworks 


A CONTRACT to build and 
operate the biggest tonnage 
oxygen plant serving the iron and 
steel industry in Western Europe 
has been placed with British Oxygen 
Gases, Ltd., by The Steel Company 
of Wales Ltd. 

The plant, which is to be installed 
at the Margam Works, will have a 
capacity of 566 tons of oxygen per 
day. It willalso be the first tonnage 
oxygen plant for blast furnace air 
enrichment in Western Europe. 
It is scheduled to come into opera- 
tion by January, 1962. Costing well 
over {1 million, the plant will 
enrich by 4 per cent a total blast 
volume of 200,000 cu. ft. of air a 
minute. Final oxygen content of 
the enriched blast will thus be 
25 per cent 

he higher oxygen content will 
give a substantial increase in the 
iron produced by the furnaces. In 
addition to increasing output from 
existing capacity, this technique will 
lead to greater efficiency in the blast 
furnace process. The installation 
will thus be making a valuable 
contribution to the current develop- 
ment of The Steel Company of 
Wales 


SHEET METAL NEWS 


Firth Cleveland Steel Strip 
Signs East German Contract 
F' )LLOWING their representa- 

tion at the Leipzig Trade Fair, 
Firth Cleveland Steel Strip Ltd., 
of Tipton, a member of the Firth 
Cleveland Group, have concluded 
negotiations with the Steel Pur- 
chasing Organization of the German 
Democratic Republic for the supply 


of specified tonnages of their 


Fircleve’’ brand hardened and 
tempered steel strip for a period 
covering several years The form 


of agreement has been signed and 
exchanged between the two parties 

In order that their export com- 
mitments shall not interfere with 
the need to keep home trade custo- 
mers supplied, Firth Cleveland 
Steel Strip Ltd. are embarking on 
an extensive programme of expan- 
sion; new hardening and _ tem- 
pering lines are now coming into 
operation, and others are planned 
at regular intervals over the next 
12 months 


SEPTEMBER 1960 


PLESSEY GAIN CONTRACT 
FOR AIRCRAFT ELECTRICAL 
SYSTEMS 


HE PLESSEY CO. LTD. 
announce that they have 
received a contract valued at 
£700,000 for the supply of aircraft 
generation systems for Vickers’ 
latest jet airliner, the VC 10. The 
first 35 of these aircraft have been 
ordered by B.O.A.C. and delivery 
will start in 1963 
This contract 
licensing agreement that has now 
been concluded between Plessey and 
the Westinghouse Corporation, 
U.S.A., which allows Plessey to 
produce and market throughout 
the world—-apart from U.S. terri- 
tories and Canada 


follows a new 


Westinghouse 
aircraft electrical generation systems 

This means that British-built 
equipment of advanced design and 
which is fully established in airline 
service is now available to British 
aircraft constructors 


SOUND-PROOF PARTITION WALL 


A SOUND-PROOF partition, approximately 90 ft. long by 30 ft. high has 
been designed, built and erected by Geo. King Ltd., of Stevenage, Herts, 
at the Associated Rediffusion’s Studio 5 at Wembley, the largest television 
studio in Europe, in order to divide the studio when normal productions, 


which do not require so much space, are in progress. 


The partition, which 


is claimed to be the largest of its kind in the world, comprises two leaves 
separated by a distance of approximately 6 ft. consisting basically of two thin- 
gauge steel sheets, one of which is ‘‘free’’ and the other, faced with absorbent 
acoustic material, integral with the main structure of the partition; the ‘‘free’’ 


leaf is faced with acoustic tiles. 


The two leaves are operated by two King 


lifting units, which incorporate Heenan and Froude dynamic coupling, powered 


by 4-h.p. motors driving through a Crofts reduction gearbox 


These units 


effectually raise or lower the partition under corrected control in 30 minutes. 











SEPTEMBER 


BRR 


Books for Your Library 


Symposium on Aluminium in 
Building. The Aluminium 
Development Association, 33, 
Grosvenor Street, London, W.1. 
256 pp i 2 10s 
HIS book, which is profusely 
illustrated, partly in colour, is 

a report of the proceedings of the 

symposium held at the Royal 

Institute of British Architects on 

July 9 and 10, 1959, and comprises 

the final version of 13 papers, 

presented at three sessions, together 
with the discussion which followed 
each session Ihe symposium was 
convened in order to provide the 
opportunity for architects, builders 
and engineers to exchange ideas 
and information with the aluminium 
industry with the object to help 
forward the development of further 
new items by the aluminium industry 
and manufacturers. The report is 

in three divisions; Aluminium as a 

Building Material (three papers), 

Aluminium Curtain Walling (four 

papers) including surveys of curtain 

walling in this country, North 

America and Europe, and Alumin- 

ium Building Applications (six 

papers 


British Instruments. Second 
Edition. 1960. Scientific Instru- 
ment Manufacturers’ Associa- 
tion of Great Britain, published 
by the United Science Press 
Ltd., Boswell House, Gough 
Square, Fleet Street, London, 
E.C.4. 635 pp. £2 5s. post 
tree 
HIS is a combination of the 
“Instrument and Buyers’ 

Guide,” published by the United 

Trade Press, and “British Scientific 

Instruments,” published by SIMA, 

which has resulted in the most 

comprehensive list of British scien- 
tific instrument manufacturers and 
their products yet compiled. Section 

1 describes the associations allied to 

the instrument industry, Section 2 

lists British Standards Specifications 

for scientific instruments and com- 
ponents, Section 3 contains an 
enlarged list of consultants, engineers 
and installers, and a more than 
three-fold increase of firms able to 
carry out development work and 
manufacture prototypes or small 
batches appears in Section 4. The 
classified list of instruments and 
components, Section 5, has been 

increased by 11 pages, and Section 8, 

indicating the number of new 

instruments manufactured, has been 
increased by 25 per cent. There 


has also been an increase of 12 
pages in the manufacturers’ reference 
sheets given in Section 9. It is 
proposed to distribute this Second 
Edition widely throughout the 
world 


Welding Handbook, Section III. 
American Welding Society, 33, 
West 39th Street, New York 
18, New York. 512 pp., 335 
illustrations, 78 tables. Price 
$9.0. 


"PHE third section of the fourth 
1 edition of the Welding Hand- 
book contains chapters on the 
following subjects: forge welding, 
thermit welding, induction welding, 
surfacing, metallizing, brazing, sol- 
dering, welding of plastics, adhesive 
bonding of metals, oxygen cutting, 
auxiliary oxygen cutting processes, 
arc cutting, ultrasonic welding, 
welding by cold working and stud 
welding 


Literature Surveys on Influence 
of Stress Concentrations at 
Elevated Temperatures and 
the Effect of Non-Steady 
Load and Temperature Con- 
ditions on the Creep of 
Metals. American Society for 
Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa., 
U.S.A. 108 pp. $4.50 
© determine the state of know- 

fy ledge in the field of stress 

concentrations and cyclic loading 
at elevated temperatures, the ASTM- 

ASME Joint Committee on Effect 

of Temperature on the Properties 

of Metals sponsored a two-part 
project designed to survey the 
published literature in this area. 

The result is this publication which 

brings into focus in a comprehensive 

fashion the tremendous amount of 
information available on these sub- 
jects. 

The survey covering the effects 
of non-steady load and temperature 
conditions on creep of metals 
describes the fundamental investiga- 
tions, summarizes data on alloys 
under complex variations of load 
and temperature, and reviews several 
analytical procedures for calculating 
non-steady behaviour from steady- 
State stress tests 

The survey on stress concentra- 
tions reviews the available notch- 
rupture data with the idea of 
establishing fundamental influences 
of stress concentrations, testing 
variables, and the influence of alioy 
compositions. Also included is a 


701 


section dealing with the application 
of notch data to the problem of 
component design 

Extensive use has been made of 
graphs for presentation of data 
Complete bibliographies are also 
included 

The material was gathered and 
prepared by W. F. Brown, Jr., S. S 
Manson, G. Sachs and J. G. Sessler 


Recommended Practices for 
Gas-Shielded-Arc Welding 
of Aluminium and Alumin- 
ium Alloy Pipe. 1960. Ameri- 
can Welding Society, Dept. T., 
33 West 39th Street, New York 
18, N.Y. $2, post free 
REPARED by the A.W.S. Com- 
mittee on Piping and Tubing, 

this 40-page booklet covers, in a 
condensed form, all phases of 
aluminium pipe welding, from pro- 
cesses and machine settings, to 
welding techniques and heat treat- 
ment. A conversion table recom- 
mends the filler metals to be used 
for welding different combinations 
of aluminium alloys and additional 
tables indicate the actual settings 
required for various pipe sizes and 
thicknesses 


A Glossary of Metalworking 
Terms, by H. Winfield. 1960 
Blackie and Sons Ltd., 17, 
Stanhope Street, Glasgow, C.4 
80 pp. 5s. 

HIS small handbook written by 
the lecturer in metalwork at 

St. Mary’s College, Strawberry Hill, 

Twickenham, should appeal to 

students preparing for the G.C.E 

examination in metalwork, for whom 

it was primarily prepared, since one 
of the difficulties to be overcome in 
learning a trade is the mastery of the 
language, which in metalwork is 
diverse since there are many crafts 
involved, each with their own 
traditional terms. The object of this 
handbook is to contain commonly 
used terms in various trades in one 
volume and where common terms 
are used in various trades with 
different meanings, these variations 
are given. There are also 17 line 
diagrams illustrating tools and 
equipment. 


Finishing Line Equipment for a 
Heavy and Medium Plate Mill 


CHLOEMANN Aktiengesell- 
schaft, Dusseldorf, is to supply 
the Forges de Clabecq S.A., Clabecq, 
Belgium, with the complete finishing 
line plant for a 9 ft. 4 in. heavy and 
medium plate mill. Included in the 
equipment is a hot leveller, rotary 
trimming shear, two rocking shears, 
roller tables, a cooling bed with 
plate turner, manipulators, pilers and 
scrap handling gear 





: SHEET MIETAL NEWS 


Scientists from 27 Countries to visit New York 
for Welding Conierence 


YCIENTISTS 


its assembly for the first ume 
the American Welding Society 
structural, design and mechanica! 
will converge on New York to 

During the two-week period 
April 10-21, the 
are planned: meetings of the exec 


following activi 


tive and governing councils and the 


various commission of LI.W 
A.W.S. annual meeting at whicl 1 
technical sessions will be held anc 


2 papers presented; A.W.S. welding 


International Symposium 
on Metal Forming 


ik Czechoslovak Scientii ind 
Fechnical Society, Prague ! 
Siroka 5, are to organiz fron 


September 13-20, 1960, concurrently 
with Second Brno Trade Fair 
an International Scientific and Tech 
nical Symposium which w 

devoted to the forming of meta 
especially forming at high speec 
by extrusion, and the man 
ot pre 


the 





ss tools 


EFFLUENT AND 
WATER TREATMENT 
Exhibition and Convention 
HE First Erfluent Water 
Treatment Exhibition and Con 
vention is to be held at the Seymour 


and 


Hall, London, from October 18-21 
Delegates to the convention can 
register for £3 3s. which includes 


a set of 12 papers and entry to the 


exhibition rhree papers will be 
read-—“‘Automatic pH and Redox 
Control in Cyanide and Chromate 
Effluent Treatment” by G. Mattock, 
“A New Outlook on Marine Water 
Treatment” by Ivor Raleigh, and 
‘The Treatment of Waste Waters 
for Reclamation and Re-use by 
V. E. Gripp 

Further details can be obtained 


from Thunderbird Enterprises Ltd 
of 140, Cromwell Road, London, 
S.W.7 


INSTITUTE OF WELDING 
HE 1960 Autumn Meeting of 
the Institute of Welding will be 

held between November 1 and 3, 
1960, in London, and will be 


devoted to the metallurgy of welding 
and brazing 

The Annual Dinner of the Insti 
tute will be held on the evening of 
Thursday, November 3 


and engineers fro 
Y City next April when the Internz 
in th 


at 


information on the latest developments in 


n 


1c 


= 


visit New York 


1 2/ nations will 
ational Institute of Welding holds 


| ne 
me 


United States at the invitation of 
[he world’s top metallurgists, 
ngineers will be among those who 
t and to exchange 


tings 
welding technology 
5.000 000 


show w wer worth 


i welding equipment and 

aterials will be displayed rhe 
Sheraton Atlantic Hotel, Broadway 
and 34th Street, will be the head- 
quarter hotel for the _ foreign 


id the Commodore 
t, the headquarters 
rican Welding Society 








Accident Prevention 
Training Course 





\ the autumn the Royal Society 
I r the Prevention of Accidents 
RoSPA I lar to hold a one-week 
r lential sa training Course for 
ifety officer n the building ar 
vil engineer industries 

Ih ) 1 cover  botl 





practical aspects ol 
study period, 


will b isked to spot and 











correct faults scaffolding under 
th expert g of Major 
1). K. Edwards of Scaffolding (Great 
sritain 
The « “ held at the 
Civil Defence College at 
Sunningdale, Berks, from November 
13 to 18, 1960 Ihe inclusive fee 
rr the course will be £25 

All enquiries should be made to 
lraining Officer, Royal Society 


for the Prevention of Accidents, 
Industrial Safety Division, Artillery 
Mansions, 75 Victoria Street, 
London, S.W.1 ABBey 6963 





Iron and Steel Institute 
Symposium on Steels for 
Vuclear Reactors 


& INTRIBUTIONS from Can- 
sada, the U.K., the U.S.A, 
and the U.S.S.R. are expected for a 
symposium on “ Steels for Nuclear 
Reactor Power Circuits,” being 
organized by The Iron and Steel 
Institute The symposium will be 
divided into the following sessions 
Factors governing selection of 
Fabrication aspects; Irra- 
diation effects; High-temperature 
properties; Corrosion; Steels for 
future reactors 
[he symposium will be held at 
Hoare Memorial Hall, Church 


steels ; 


the 





National Safety 
Awards 


HE finalists in the Nationa 
Safety Contest were recently 
presented with prizes valued at 
£1,000 at the Church House Restau 
rant, Westminster, by Mrs. Patricia 
McLaughlin, M.P. for Belfast West 
and secretary of the Parliamentary 
Home Safety Committee 
test was sponsored by 


he con- 
a number otf 
leading firms and industrial organisa- 


uuons who each subscribed 200 
guineas to run the campaign. The 
first prize of £500 went to Mr. S. W 
Nobbs, a retired insurance official 


whose idea was that all cars should 
be manufactured with a sliding door 





The second and third prizes 
totalling £400, were shared by 
Mr. J. Bibby and Mr. K. R. Hal 
who both had the same basic idea 
that a metal shim should be inserted 
in the sole of all rubber boots 

prevent nails and ot sha 


objects penetrating the toot 


Titanium Oxide Plant 





Bigg ng PION has. started 
4 on the titanium oxide plant 
at Umbogintwini on t Nata 
Coast, South Africa, by Sout! 
African Titan Products (Pty.) Ltd 
a company formed by Britis 
Titan Products Co. Ltd. and 
African Explosives and Chemica 
Industries Ltd. The plant is expected 
to be completed by the beginning ot 


1962, will have a capacity of 10,000 
tons per annum and will cost in the 
region of £ 3,000,000 


he contract for design, pro 
curement and construction of t 
factory has been entrusted to W 


Romford 
whi 
wit! 


J. Fraser and Co. Ltd. of 
Essex, and of Johannesburg, 
will build in accordance 

process designs and layouts supplied 
by South African Titan Products 
A pipeline is being laid by Collins 
Submarine Pipelines Overseas Ltd 


along the sea-bed to discharge the 
factory effluent a mile out to sea 
at a depth of some 110 ft.; this 


work is being undertaken with the 
assistance and co-operation of a 
Steering Committee set up by the 
Department of Water Affairs of the 
South African Government 


House, Great Smith Street, London, 
S.W.1, from November 30 to 
December 2, 1960 It will be 
included in the activities of the 
British Nuclear Energy Conference, 


of which The Iron and Steel 
Institute is a member 
Full details of the symposium 


will be announced later 





SEPTES 





Publications 
for Industry 


With the publication of the 1959 
edition of the “Compilation ASTM 
Standards on Light Metals and 
Alloys,” metallurgists and engineers 
will have available the latest materials 
standards in this area of technology. 
he book contains 57 standards, 15 
of which are revised or have had 
their status changed since the 
previous edition. In addition it 
contains three new standards in- 
cluding one for aluminium alloy 
pipe for gas and oil transmission 
A new specification for aluminium- 
coated steel wire for electrical 
transmission purposes and new 
method of test for electrical con- 
ductivity using eddy current pro- 
cedures are also included 

In all, the book contains three 
recommended practices, 10 methods 
of test and 44 specifications covering 
such materials as aluminum and 
aluminum alloy, ingots, castings, 
bars, rods, wire shapes, forgings, 
pipe, tubes, sheet plate, filler metal 
and wrought products for electrical 
purposes. Magnesium and mag- 
nesium alloy ingots, castings, tubes, 
sheet, forgings, bars, rods, and 
shapes are also covered. In addition 
to general methods of test there is 
a standard for electroplating on 
aluminum alloys 

Copies of this book may be 
obtained from ASTM Headquarters, 
1916 Race Street, Philadelphia 3, 
Pa. at $4.50 each 


“Confidence in Plating” issued by 


the Mond Nickel Co Ltd ol 
Thames House, Millbank, London, 
S.W.1, is a 60-page booklet giving 
an account of a conference at the 
Engineering Centre, Birmingham, 
on February 23, 1960 and in the 
Queen’s Hotel, Birmingham on 
February 24, 1960, concerned with 
the means of producing plating to 
meet the British Standard 1224:59 
so that it can carry quality labels 
[here are eight sections, the first 
three of which deal with labelling, 
the British Standard and the value 
of specifications; section D des- 
cribes the B.N.F. plating thickness 
gauge, sections E and F corrosion 
testing and the corrosion resistance 
of nickel-chromium plating, and 
sections G and H the care of plated 
parts and the effect of design on 
plateability 


SHEET METAL NEWS 


The first in a new series of 
‘Sifbronze Welding Data and In- 
struction Charts’--has just been 
published by The Suffolk Iror 
Foundry (1920) Ltd rhis is a 
quick reference chart which gives 
against all the commercial metals in 
general use listed in alphabetical 
order, the weld preparation details, 
melting point, filler rods, fluxing, 
flame setting, weld technique, and 
other important factors which are 
of interest to small welders 

Measuring 24 in. by 20 in., the 
chart is printed in two colours on 
stout card-paper which is suitable 
for mounting on plywood or hard- 
board 

The chart may be obtained from 
the Suffolk Iron Foundry (1920 
Ltd., Stowmarket, Suffolk, for ls. 6d 
to cover the cost of packing and 
postage 


Imperial Chemical Industries 
Ltd., Imperial Chemical House, 
Millbank, London, S.W.1, have 
issued data sheets giving the proper- 
ties of the first three of their 
“Silcoset”” silicone rubbers, 100, 
101 and 102, which can be cured at 
room temperature by the addition 
of one of two catalysts supplied with 
the product and the curing ume 
varied to suit the needs of the user 
Ihe rubbers are suitable for sealing, 
patching, caulking and potting appli- 
cations, encapsulation of delicate 
electronic parts and moulds for 
casting resins and for low cost 
tooling 


* * 


Dust Control Processes Ltd., 
161, Clarence Street, Kingston- 
upon- Thames, have issued a 
brochure describing a process for 
preventing the emission of corrosive 
and greasy black particles and the 
corrosion of flues and stacks in oil- 
fired installations. The system is 
to inject into the flue gases a con- 
trolled concentrate of finely divided 
alkaline hygroscope precipitate which 
absorbs acid and fine greasy par- 
ticles into agglomerated particles 
which are then extracted from the 
gas stream by centrifugation. Three 
items of equipment are required, the 
“Insufflator” for injection of pre- 
cipitate into the flue, the “Turbula- 
tor’ to ensure mixing of the powder 
and gases, and the “Turbo cell Dust 
Collector.” 


* * 


F. J. Edwards Ltd., 359-361, 
Euston Road, London, N.W.1, have 
issued a pamphlet illustrating and 
giving full details of the range of 
cutting and embossing machines 
produced by J. Sandt AG, Pirmasens, 
Germany, for whom they are the 
U.K. agents 


Ihe ** Stabiliser,’’ Vol. 27, No. 1, 

sued by the Lincoln Electric Co 
Ltd. of Welwyn Garden City, 
Herts., contains an article “‘Auto- 
matic Horizontal/Vertical Welding 
tor Nuclear Power Plant Con- 
trucuion”’ describing the successful 
operation of the Lincolnweld Uni- 
versal Finewire Tractor Welder Unit 
in the works of the International 
Combustion Co. Ltd. of Derby 

. . . 

The Production Engineering Re- 
search Association of Great Britain, 
Melton Mowbray, Leicestershire, 
have published a 16-page illustrated 
booklet —““Blanking and Piercing, 
Part II,” previously circulated in 
duplicated form in May, 1954 


A six-page colour leaflet obtain- 
able from The Aerograph-Devilbiss 
Co. Ltd., 47, Holborn Viaduct, 
London, E.C.1, presents in simple 
chart form the advantages to be 
gained by heating paint before 
spraying; these mainly are that the 
viscosity is reduced without the 
addition of thinners and a much 
higher percentage of solids is 
deposited on the article being 
sprayed 

o . * 


Ihe Wild-Barfield ““Heat-Treat- 
ment Journal” for June, the official 
technical publication of the Wild- 
Barfield Electric Furnaces Ltd. and 
The Applied Heat Co Ltd. of 
Otterspool Way, Watford By-Pass, 
Watford, Herts and G.W.B 
Furnaces Ltd. of Dudley, Worcs., 
includes an article on the principles 
behind electron beam heating for 
such materials as tungsten, tantulum, 
molybdenum, columbium and others 
which are hard to melt. It also 
contains a description of a new 
general-purpose induction-harden- 
ing machine which, unlike the usual 
design for specific operations, is 
claimed to be versatile in its applica- 
tions 


. * * 


Vol. 1, No. 4 of “Davy-United 
Engineering” issued by the Davy 
and United Engineering Co. Ltd 
of Darnall Works, Sheffield 9, is 
devoted entirely to an article on 
strip mills 42 in. in width and 
above. Davy and United have also 
published an illustrated broadsheet 
describing the varied activities of 
the Group as well as a _ small 
brochure intended for the use of 
visitors to Durgapur, explaining 
Davy-United’s place in the British 
Consortium, ISCON, which is 
building the Durgapur Steelworks. 
Davy-United’s commitment in the 
latter project totals around {29 
million and includes over 70,000 tons 
of equipment 





ALUMINIUM BODIED TIPPERS 


HE Northern Aluminium Co 8 g. (0.16 in.) alloy sheet to the 
Ltd. of Banbury, Oxford- B.S 1470; NS5 _ specification, 

hire, have reported the recent formed at the bottom to a 10-in 
construction of aluminium tipper radius; the tipping sub-frame is 
and dump truck bodies in which the made up of two full-length longi- 
use of aluminium has resulted in a tudinals formed from }j-in. NP5/6 
considerable saving in the weight plate rhe aluminium alloys were 
of the vehicle and consequent ipplied by the Northern Alumin- 
increase in load carrying capacity ium Ltd. and the welding 
One such vehicle is an all-welded arried out by the use of Argonaut 
aluminium alloy tipper completed equipment supplied oy the British 
by Amalgamated Roadstone Corp- Oxygen Co. Ltd 
oration Ltd. at their Metalair Another vehicle is a heavy duty 
Works, Wokingham, and designed dump truck designed and con- 
for carrying granite chippings; the structed by the Plymouth bodybuild- 
body weighs only 124 cwt., which ing firm of Drake Motors Ltd. for 
is a Saving in weight of 14 tons, and the Newton Abbot haulage con- 
has a capacity of 16 cubic yards, tractors, W. L. Vallance Ltd. who 
giving it a payload of 16} tons. As are using the truck for excavation Aluminium 
much as 3 cwts. may have been and demolition work. The chassis 
saved by adopting welded instead is an A.E.C. six-wheeled Mammoth 
of riveted construction. The vehicle Major “Dumptruk” with  twin- 
has a Foden 8-wheeled chassis and articulated rear axles and_ the less than a similar vehicle with a 
the body is of welded U-shape, the tipping body was constructed from steel body and the body has a 
flat floor being a single piece aluminium sheet and extrusion in cubic capacity of !!4 cu. yd. to the 
of B.S. 1477, NP5/6 aluminium Noral B51SWP alloy supplied by top and sides and 124 cu. yd. to the 
alloy plate }-in. thick with sides of Northern Aluminium Co. Ltd top of the raves 


‘** Dumptruk” built by 


Drake Motors 


Ihe unladen weight is 3 tons 7 cwt 


NEW BRITISH SCIENCE ALL-ALUMINIUM ROOFING 

EXPORT LSTRIP aluminium roofing system at Beanfield Junior School, Corby, 

- Northants, manufactured by Verity and Gardiner Ltd. of Northampton 
from 22 s.w.g., Noral 2S$H aluminium alloy sheet supplied by Northern 
Aluminium Co. Ltd. The school was constructed for Northamptonshire 
County Education Committee to the design of the County Architect Mr. A. N 
Harris, F.R.1.B.A., the main contractor being Drabble Construction Ltd., 
Wellingborough, Northants. 


RDERS are being received at 

the rate of one a month 
£200,000 a year—from home and 
overseas for the X-ray scanning 
microanalyser developed by the 
Tube Investments Research Lab- 
oratories in collaboration with the 
Cavendish Laboratory at Cambridge, 
and now being manufactured and 
marketed by the Cambridge Instru- 
ment Company. 

Deliveries have begun Three 
instruments will be exported to the 
United States during this year 

This specialized instrument pro- 
vides a qualitative and quantitative 
metallurgical analysis of a sample 
by irradiating and scanning the 
sample under investigation with a 
fine beam of electrons, and analysing 
the resulting emission of X-rays. 
The X-ray image is displayed on one 
of two cathode ray tubes. The other 
tube simultaneously displays a re- 
flection electron image of the same 
area. Thus a direct visual com- 
parison between the surface topo- 
graphy of the specimen and the 
distribution of a selected element 
can easily be made. 

The microanalyser has wide and 
growing research and _ industrial 
applications. 





SIR GEORGE EARLE 
SAFETY AWARD 
rrge Earle Trophy for 


4 te Sir G 
industrial safety achievement 


awarded this year to 
Electrical Industries 


td. (formerly Metro- 
Electric ( Ltd 
Society for the Pre- 


years ol 


efforts to 


gnition of very many 
tandingly successful 
place ot work for 
number of employees 
training, both general and 
| given to all branches of 
personnel, by the meticulous guard- 
ing of hazardous plant and machi- 
nery, and in recognition of the 
generosity of the company in making 
its help and advice readily available 
in the interests of accident 
prevention.” 

An accident prevention committee 
has been part of the company’s safety 
organization for 34 years. Particular 
attention has been paid to the 
training of personnel employed 
and from their first day in 
the works apprentices of all 
grades are given safety training, 
which is continued throughout the 
whole of their apprenticeship 

During the past 12 years the 

npany’s frequency rate for report- 

iccidents has fallen from 1.13 


through 


“cif 
specine, 


to others 


OIL PIPELINE 
IN BORNEO BUILT 


BY BRITISH FIRMS 
A NUMBER of British firms 


re playing a part in the con- 
struction of a 160-mile 
run from the Tandjoeng 
in South-east Borneo to the 
The pipeline 


that is t 
oilfields 
port of Balik Papan 
is being built for De Bataafsche 
Internationale Petroleum Maats- 
chappij, N.V., of The Hague, on 
behalf of the Royal Dutch Shell 
Group 

Construction of the pipeline is 
being undertaken by William Bros 
and Constructors John Brown Ltd., 
of London. Equipment to be used 
includes SAE 300 diesel engine- 
driven welding units supplied by 
the Lincoln Electric Co. Ltd., and 
cylinder fittings and gauges manu- 
factured by British Industrial Gases 
Ltd 

Construction of the pipeline, 
which is of 20-in. diameter, will 
be completed in about two years’ 
time 


pipeline 


S SHEET METAL NEWs 
WHEEL AND WHEEL 


:LECTRIC 'E FOR 
ELECTRIC DRIVE F nee tena 
NEW ROD MILL A PLANT for the manufactur 


of solid wheels and wheel discs 

about £700,000 ntly erected in Japan, has been 
. t Schloemann Aktien- 

with a 


upplied by 
Dusseldorf 
lic-forging 


gz sellschaft, 
3,000 (6,000 9,.000-ton 
ated Electrical Industries Ltd., from — and a rolling mill having a 
the Broken Hill Proprietary C« guide — pare @s Pe Th 
Ltd., Australia. The mill will b crepes Sy Saas 2 

é = guide rollers provide a three-point 
ee 7 — Bg aang ‘“n bearing for the wheel and hold it in 
ap 9 aad ae ie the vertical position during th 
2,500-h.p., and the total px rolling operation. This means that 
availabl will be 17,700 unpierced blanks can be worked 
Mercury-arc rectifiers, rated 


without using a mandrel 
,000 k Sl the 
at 13,000 kW, will supply Material handling and transfer 
motors Switchgear, control gear 


equipment links the individual pro 

auxiliary drives, and other equipment duction units, the workpiece being 

are included in the order mechanically conveyed throughout 

Most of the electric control the entire manufacturing process 
equipment required will be manu 


from the delivery of the billet to the 
factured in Australia by Australian off-loading of the finished wheel 
Electrical Industries (Proprietary Che operating speeds at which the 
Ltd. Responsibility for manufac material is dealt with on the belt 
turing the rest of the equipment will conveyors and bogies, and by the 
be divided between the Rugby and tilters, loading and centring devices 
Manchester (Trafford Park) works of are co-ordinated to suit the work 
A.LE ycle of the plant as a whole 


SOLID 


r worth 

lectrical equipment for a 

rod mill 

the Heavy Plant Division of Associ 


has been obtained 


BRITAIN’S LARGEST SPACE HEATING RESEARCH LABORATORY 


OPPERAD LTD., heating and ventilating engineers, have recently 

opened Britain's largest space heating research laboratory at Colnbrook 
Bucks. The laboratory carries out work on a very wide range of subjects, 
including, in addition to the various aspects of heating and ventilating, the 
durability of paint used on the company’s products and the evaluation of rubber 
foam, plastics and adhesives. The climatic room used for testing fan coolers 
and fan convectors can simulate temperature and humidity conditions occurring 
anywhere in the world. A Bonecourt gas-fired steam boiler used for supplying 
steam and hot water for testing equipment is rated at 500 Ib./hr. at 200 Ib 
per sq. in., will heat water up to 380° F. and supplies the Copperad Raystrip 
and Wallstrip which heat the building. 





NEW TECHNIQUES FOR 
MACHINE TOOL PERFORMANCE 


YITH the collaboration of in- 

dustrial firms, two techniques 
developed at the National Physical 
Laboratory and the National Engin- 
eering Laboratory are being applied 
to improve the performance of 
machine tools. One is the optical 
method of measurement and control 
using moire fringes and the other is 
a simple, cheap hydrostatic trans- 
mission for machine tool drives 
Both these techniques have been 
demonstrated by the Department of 
Scientific and Industrial Research 
at the International Machine Tool 
Exhibition at Olympia. A booklet 
‘“‘Moire fringes for measurement and 
control” has been circulated to the 
machine tool industry and copies 
can be obtained from D.S.I.R., 5 to 
11, Regent Street, London, S.W.1 


International Fluid 
Power Conference 
Scheduled For 1962 


HE next international confer- 

ence, to be organized by the 
journal ““Compressed Air and Hyd- 
raulics,”’ will be convened in April, 
1962. It will follow as a logical 
development from the Second Euro- 
pean Fluid Power Conference which 
was held in April at Olympia, 
London, and which was attended 
by delegates from 37 countries from 
ail five continents. In view of the 
desire for knowledge of the many 
applications of fluid power which 
exists among engineers, the third 
conference will be even more 
ambitious in character and presenta- 
t10n. 

Detailed plans cannot yet be 
announced but the following general 
information indicates its scope. 

1. A specially soundproofed hall, 
with interpreting facilities, will be 
built in Olympia. 

2. There will be a panel of 
arbitrators, drawn from industry and 
Government research departments 
who will ensure that the standard 
of the papers is at the highest 
possible level. 

3. There will be two distinc 
types of session: highly technical 
advanced papers of prime interest 
to manufacturers in the fluid power 
industry, and also manufacturer- 
user discussion sessions. 

4. The duration of the Conference 
will be five days. 

The panel of arbitrators will be 
announced after discussions have 
taken place with the associations 
and societies which represent the 
fluid power industry. 


mS SHEET FAL NEWS 


REED BROS. OBTAIN 
SELLING RIGHTS FOR 
U.S.A. LOMBARD MACHINES 


EED BROTHERS (ENGIN 

EERING) LTD. of Woolwich, 
London, have recently concluded a 
manufacturing and sales agreement 
with the 
Youngstoun, Ohio, and D. L 
Lombard and Sons Engineering 
Ltd. of London, which gives Reed 
Brothers the sole manufacturing 
and selling rights in the United 
Kingdom for the Lombard mechani- 
cal and hydraulic drawbenches, 
which in future will be known as 
““Reed-Lombard These draw- 
benches, for the reduction of steel 
and non-ferrous products, embody 
many unique design features, pro- 
tected by patent, and incorporate 
facilities to draw 1, 2, 3, 4 or 5 tubes 


it one time 


CHANGES 


HE Cambridge Instrument 

Company Ltd. announces that 
its Nottingham Office (Resident 
Engineer—-Mr. H. G. Starling), will 
operate from larger and more 
convenient offices he new address 
is as follows: Cambridge Instrument 
Company Ltd., Century Insurance 
Building, Milton Street, Nottingham 

Telephone: 42612 


RECISION COMPONENTS 
BARNET) LTD., makers of 
polythene bowls, buckets and bins, 
have changed their address to Kabi 
Works, Cranborne Road, Potters Bar, 
Middlesex 


SSOCIATED ELECTRICAL 

INDUSTRIES LTD. have 
moved their London Press Centre 
from 33, Grosvenor Place, London, 
S.W.1 to Crown House, Aldwych, 
London, W.C.2. The new telephone 
number is Temple Bar 8040. The 
initial members will be Stanley 
White, with J. F. Amor and G. A. T. 
Burdett representing the Manchester 
and Rugby interests 


Dowding and Doll Obtain 
Further Order from Russia 


OWDING AND DOLL LTD., 

346, Kensington High Street, 
London, W.14, have received an 
order for a further ten model V.8 
universal gear hobbing machines 
valued at over £27,000 from the 
U.S.S.R. This is the third order 
for hobbers this company has 
received from Russia this year, 
bringing the total to 56 machines 
valued at over £136,000 


Lombard Corporation of 


SEvTEMBER 1960 


ALFRED BULLOWS OPEN 
BRANCH IN AUSTRALIA 


LFRED BULLOWS AND 
SONS LTD., Long Street, 
Walsall, Staffs announce that they 
have established a subsidiary com- 
pany in Australia, known as Alfred 
Bullows and Sons (Aust) Pry. Ltd 
Ethel Avenue, Brookvale, Sydney, 
N.S.W 
This subsidiary company is able 
to offer the full range of Bullows 
equipment including “‘Hydrovane”’ 
air compressors, spray guns, spray 
painting equipment, and the latest 
development, the ““Nopump” spray 
booth 
Under the management of Mr. 
W. J. Proffitt, this new company 
is able to give a high standard of 
service to its Australian customers 


OF ADDRESS 


HE Tate Machine Tool Co 
Ltd., sole U.K. agents and dis- 
tributors of the Muller mechanical 
power presses 8 to 500 toms capaci- 
ties, have secured larger premises 
at 348-354, Kensington High Street, 
W.14. Part of these premises are 
being used as a showroom 


HE AEI Midland _ Regional 
Office in Birmingham is now at 
Associated Electrical Industries 
Ltd., Gloucester House, 65 Small- 


brook, Ringway, Birmingham, 5 
Telephone Nos 


Midland 6335 and 
Midland 9551 


The special sales offices of AEJ- 
Birlec Ltd., AEI Lamp and Light- 
ing Co. Ltd., AEI Sound Equipment 
Ltd., the Cable Division, Radio and 
Electronic Components Division, 
and Telecommunications Division, 
as well as Siemens Ediswan Lamps 
and Lighting, the X-Ray Service 
Department, and the Construction 
and Erection Departments remain 
at their present addresses 


CHANGE OF NAME 
HE Salem Engineering Co. Ltd 


of Milford House, Milford, 
near Derby, have changed their 
name, to Salem-Brosius (England 
Ltd. There is no change in the 
management of the company nor in 
the board of directors and the 
change of name is only intended to 
indicate the close relationship of the 
company with Salem-Brosius Inc 
of Pittsburgh, U.S.A., and its 
associated companies 





SEPTEMBER SHEE! METAI 


INDUSTRIES 


New Plant and Equipment 


High Tractive Power Monorail Hoist-Tractor 

I OADS of 13,000 pounds can be pulled at speeds up 
~« to 60 ft. per min. with a “ hoist-tractor ’’ introduced 
by Harnischfeger Corp. of 4444 W. National Ave., 
Milwaukee 46, Wis., U.S.A. The “P and H Pull-a-Hoist,” 
which is shown encircled in Fig. 1 is designed to power 
any make of hoist along any standard “I” beam or wide 
flange beam; it is easily installed, weighs only 83 Ib., 
requires 12 in. of headroom and uses only 13 in. of rail 
space for ‘“‘end approach.”’ Special operating features 
include oil-smooth adjustable torque brake and a special 
“soft-start’’ motor which minimizes any tendency of load 
jerking; immediate tractive response to power is assured 
by a solid neoprene-tyred drive wheel under positive 
adjustable spring pressure, which is said to be more 
efficient than the conventional pneumatic-tyred wheel 
Che unit is available with single or two-speeds, separate 
push-button controls or with integrated hoist-and-tractor 
control; the standard model is single speed, 220v., three- 
phase, 60-cycle; options range from 110v. to 550v. and 


50-cycle instead of 60-cycle 





Fig. 1 


hotst-tract 





Precision Bandsawing and Bandfiling Machine 
EBR. THIEL, Western Germany, for whom sole 
selling agents in the United Kingdom are Rockwell 

Machine Tool Co. Ltd., Welsh Harp, Edgware Road, 
London, N.W.2, have recently introduced a precision 
bandsawing and bandfiling machine. The model, 
rhiel 117, shown in Fig. 2, incorporates three saw guide 
wheels mounted on shielded ball bearings, allowing a 
deep throat of 19g in. The front upper wheel is mounted 
on a block which is adjustable in its guideways by an 
external handwheel for correct tensioning. Large 
hinged doors provide access to the saw wheels and allow 
quick saw changing. 

Ihe machine is powered by a 14-h.p. motor mounted in 
the base and controlled by a foot-operated switch. Drive 


speed unit providing saw speeds infinitely 
I i 

per min. Speed is changed 
of the adjacent dial 


is by a variabl 
variable from 50 to 
by the handwheel at the left 
indicating the 
The 24-in 
bracket which 


4.000 ft 


base, the 


trunnion 
allows table swivel up to 30 deg. to right 
and left and up to 15 deg. to front and back Swivell: 

movements are by rack and pinion, graduated scales 
indicating the angle of inclination he upper and lower 
precision saw guides are adjustable for height, the max 

mum thickness of work admitted being 9f in. A magnify 
ing glass and low work light, both on adjustable 
mountings, are included in the standard equipment as 1s 
the air pump and piping for swarf dispersal. A chute 
within th frame delivers swarf to the front of the 


dase 


mounted on a 


set speed 
> 


in. table 


voltage 


machine 
A bandsaw butt welding and annealing unit is housed 

upper hinged door and includes a grinding 
guillotine Ihe drive sprockets and special 
bandfiling are easily and quickly fitted. It is 
bandfile kets when 


dsawing 


beneath the 

4 | Te! 
wheel and 
guides for 
umnec Sary 
using the machine 


to remove the driv pr 


for bar 


Bai 
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Three Position Ventilator 

NOLT VENTILATION LTD. of Surbiton, Surrey, 

4 have produced the O/S.R. ventilator which 1s 
operated by a simple cord control and can be used in 
three positions—-wide open giving maximum extraction 
in hot summer conditions, with the top flaps resting on 
stops giving complete weathering for normal conditions 
and with the flaps dropped to completely seal the 
ventilator 


Open-gap Pneumatic Press 

N interesting machine on show at the private exhibit 

of Henry Pels continental machine tools, was th« 
Burger open-gap pneumatic press (Fig. 3 It represents 
a new and patented press design, which allows a claimed 
economical performance in many press-work operation 
Ihe machine has a sturdy cast-iron body with all moving 
parts hardened and ground The press table can be 
adjusted in height by means of a handwheel and is als: 
made of cast iron, with a centre hole for ejection Phe 
dimensions of the table have been selected on the large 
side and coupled with the diagonal T-slots, permit any 
type of clamping. The drive is actuated via the pneu 
matic piston and a lever system to a knee lever which in 
turn actuates the press plunger. Comparatively high 
pressures can be obtained using this system 


7 


Se cast as. 


Ihe stroke, normally | to 14 in., can be adjusted fr 
0 to 14 in. by means of a rapid setting device. Thi 
done first by a coarse setting device in steps of } in 
dimensions of the compressed air cylinders are such 
the air consumption is kept low. The maximum ram 
pressure of 7 tons is attained by means of the lever 
system and the knee lever at an operating pressure of 90 
p.s.i. A built-on pressure reduction valve with water 
control and noise absorber, enables the machine to be 
adjusted at any time to the required operating pressure 
and works silently without the disturbing air escape noises 

Another machine that had considerable attention paid 
to it at the exhibition, was a recent development of an 
earlier transfer press (Fig. 4), made by Contruzioni 
Meccaniche Benelli Gavazzi Firenze. The aim here has 
been to keep the design on simple lines and provide a 
greater variety of processing on one machine, allowing the 
economic use of the press for small quantities of compo- 
nents. 


N-gap pneumatic press 


[he ram reciprocates on four large diameter pillars and 
is driven from the crankshaft by one, two or four rods 
according to requirements. Transfer of components 
takes place by means of fingers opening and shutting by 
cam control from the ram and deriving their index motion 
from the crankshaft rotation in a continuous circular path 
It has two side-located blank and draw stations, two 
feeding stations for the strip and staggered feeding if 
required. The press is controlled from a mobile instru- 
ment panel consisting of the main switch for inching, 
single stroke operating and continuous running 


7 ransfer pres 


Ihe main advantages claimed for this press are that by 
reason of the concentric layout, there is a possibility of 
containing the pressure within a smaller compact area, 
avoiding unbalance and permitting installation of a 
greater number of tools. The transfer of components 
from one station to another also has the advantage of 
being rotary, no part of the cycle being used to reverse the 
transfer fingers, as in the case of a lineal press. This 
method of transfer gives access to the workpiece for the 
inclusion of rotary type tooling in the operation sequence 
Another advantage claimed is that the machine will work 
two Gifferent workpieces at the same time using different 
materials. Enquiries for either of these machines should 
be made to Henry Pels and Co. Ltd., 32-38, Osnaburgh 
Street, London, N.W.1. 


Continued in page 710 
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AUTOMATIC 


FEED 
PRESSES 


WE ALSO MAKE 


Power Screw Presses 


Double Action type 
Drawing Presses 


Single and 
Double Crank Presses 


Open-fronted Presses 
Double sided Presses 
Cartridge machinery 
Minting machinery 


(@) TAYLOR & CHALLEN LTD. 


= BIRMINGHAM 19 


100 ton 
Roll Feed Press 
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Hydrostatic Spray Plant 
IG. 5 illustrates the Model 226-066 stationary hydra 
spray produced by Alfred Bullows and Sons Ltd., Logn 
Street, Walsall, which operates direct from 44-gallon open 
top shipping drums and is skid mounted for ease of 
movement. High operating pressures of 1,000 to 3,000 Ib 
per sq. in. are achieved by the of a reciprocating 
double-acting air motor coupled to 20:1 ratio reciprocating 
double-acting pump, which together with an air-operated 
paint agitator, air inlet pressure reducing 
mounted on the drum head. An air-operated elevator is 

also provided to facilitate changing the drun 


use 


I, . 
Vai t¢ 1s 


Stationary hyd 


Swivel Handle Pliers 

NOVEL pair of pliers has been introduced to facilitate 

access to components in difficult places he jaws 
can be swivelled through a full 360 deg. and locked at an 
angle to the handle; indexed locking positions are provided 
at each 45 deg. Removal of the locking screw allows the 
jaws to be removed and replaced by a different pair, and 
pairs of jaws designed for a variety of purposes are 
available rhe tool is manufactured in Western Germany, 
and is available from O. Winter (Technical Agencies) Ltd., 
8, Priory Mansions, Priory Park Road, London, N.W.6. 


Al 
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Light-duty Air-operated Press 

S AN-TECHNIC LTD Denmark, recently 

introduced into this country a compact air-operated 
press for light engineering work, designed to replace fly 
presses and free large expensive presses for more 
appropriate work; for the “Hydromatic” include 
pressing, riveting, broaching, forming, assembling, 
punching, cutting, marking, imprinting, embossing, the 
assembly of fragile components and the stamping and 
coining of hard materials; the machine shown in Fig. 6 is 
equipped with automatic foil feeding and used for 
embossing and imprinting lettering and trade marks on 
plastic bottles and jars, but can be used for similar work 
on other materials 

['wo or more operations can be combined into a single 
| synchronized with automatic work feeding, 
clamping, ejection and chip dispersal The unit 
equipped with an electro-magnetic timer and remote 
control so that it can be used as a fully automatic one-man 
plant or alternatively a battery of presses can be installed 
to produce a number of articles under automatic or semi- 
automatic conditions 

Ihe rated ram force is constant throughout the stroke, 
no bottom stroke being required; the length of stroke 1s 
variable up to 20-in. and the working gauge pressures 
range from 15-176 lb. per sq. in Three power types 
ire available single acting with maximum-force down- 
stroke, return stroke by internal spring; double action 
with maximum-force both ways; single or double acting 
with through-going piston rod hree types of speed 
control can be provided -variable speed control ensuring 
smooth even travel throughout the downstroke with 
forced return or forced downstroke or a combination of 
adjustable air cushion for braking the last 20 to 40 
of the downstroke, return stroke both ways; a 


ol have 


to 


uses 


is 


rocess 


1s 


these 
nese, 


mm 


or 


ymmbination of both these types 
The U.K. agents are Park Regency Ltd., 


60, St 
s Churchyard, London, E.C.3 
Continued in page 712 


Paul 


Fig. 6. Air-operated embossing 
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also new 


Aluma Etch 


(Marketed under licence of U.K. Patent No. 73! ,035) 


atets 
5505 


. 


* 
x 


A scale free, controlled alkaline etchant 

for uniformly etching aluminium surfaces 
OODOYY 
SKID 


eteteteteteteteteteere 


For further details telephone us now or write to Dept. S.M.I. 9 


THE PYRENE COMPANY LIMITED - METAL FINISHING DIVISION 


GREAT WEST ROAD BRENTFORD - MIDDLESEX Telephone: \SLeworth 4131 





SHEET ME 


Mobile Airless Spray Plant 


IG. 7 shows an airless spray painting plant produced 

by Aerograph-DeVilbiss Co. Ltd., 47, Holborn 
Viaduct, London, E.C.1, designed for large products that 
cannot be placed in spray booths. The plant will spray 
a very wide range of materials by fluid pressure alone, 
without atomization, air, heat or multiple hose lines) at 
very high viscosities and enables a thick film to be built 
up for good protection with few coats. The equipment 
consists of a 24:1 ratio pump mounted on a pneumatic- 
tyred hand truck which is fitted with a paint agitator, air 
lift, air pressure regulator and a 10-gal. container (into 
which a 5-gal. paint drum may be placed); a heavy-duty 
spray gun with tungsten carbide spray cap; stainless-steel 
wire braid reinforced high-pressure material hose; and 
a heavy-duty air supply hose. The agitator mixes the paint 
and keeps it in proper suspension and the air lift enables 
containers to be changed over rapidly and easily; the 
air pressure regulator controls material pressure for ideal 
atomization. 


Fig. 7.—-Airless mobile spray plant 


Gas-bottle Holder 


HE Argosy Tubular Products Ltd. of Argosy Works, 
Hertford Road, Barking, Essex, have produced the 
Argosy gas-bottle holder designed for holding bottles with 
round bottoms. The holders are suitable for 180 cu. ft 
bottles, are 29 in. high and the base of 214 in dia. enables 
bottles to be stood upright with safety 


Al 


INDUSTRIES SEPTEMBER 1960 


Self-drilling Concrete Anchors 

HILLIPS DRILL CO. of Michigan City, Indiana, 

U.S.A., whose London office is at 10, Union Court, 
Old Broad Street, E.C.2, have introduced in this country 
for the first time their “‘“Red Head”’ self-drilling permanent 
concrete anchor system. The “Red Head” is a carbo- 
nitrite heat-treated hollow core steel expansion shell 
which quickly cuts its own close-fitting hole into the 
toughest concrete without spalling and can be used with 
either a percussive hammer or by hand. When the hole 
has been drilled, the “Red Head” can be used as an 
anchor by inserting a cone-shaped plug of hardened steel 
into the cutting end and reinstalling it into the hole by 
the same means as the drilling process; this has the effect 
of expanding the cutting end and undercutting the hole 
to give a fully dove-tailed anchor in which self-cutting 
annular broaching grooves act as additional grips into 
the concrete, brick or stone, in which it is used. The 
anchors are provided with class 2 U.S. standard or 
Whitworth internal threads to accommodate bolts or 
screws and are available in a wide range of sizes and types 
to suit most wall, floor or ceiling fastenings 


Silicone Grease 
SILICONE grease, M.494, has been added to the 
rapidly growing range of ICI Nobel Division silicone 
products. The outstanding electrical qualities of M.494, 
coupled with the silicone characteristic of intense water- 
repellency, give it high efficiency as a sealing agent for 
electrical equipment, and as a general agent to protect 
surfaces against moisture 
Further particulars about M.494 and other members 
of the I.C.1. range of silicone greases, M.490, DP.49 and 
DP.203 will be supplied from the nearest I.C.1. Sales 
Office or from I.C.I. Ltd., Nobel Division, Silicones 
Department, Stevenston, Ayrshire. 


Bench Model Welding Turntable 


shown in 


i ‘“‘Aircrafter Bench Model Turntable” 

Fig. 8 has been developed by the Superior Welding 
14th 
It is designed to hold work 1n any position from 


Co., 3410 East Street, Los Angeles 23, California, 
U.S.A 
horizontal to vertical. It provides a smooth stepless 
speed change both forward and reverse from zero to 

r.p.m. or a greater speed ratio by a gear change Ihe 
turntable weighs only 20 Ib. and can carry a 100 Ib. load; 
the table is 7 in. in diameter and speed is set by a rheostat 
with a foot control switch for ‘“‘on and off”’ or ratio control 
714 


Continued in page 


Bench model welding turntable 
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““FASTEX 5”’ 


-the best electrode for most jobs 


The Murex “ Fastex 5° electrode has many features which make it the best welding 
electrode for most jobs. It has exceptionally smooth running properties and general 
ease of operation in all welding positions. These are combined with low weld spatter 
and self-detaching slag. All these advantages ensure that high quality welds can be 
readily obtained for all general fabrication work, with neat and regular weld bead 
appearance and with freedom from undercut. Although primarily designed for flat 
and horizontal—vertical welding, the “* Fastex 5” electrode can be used in all other 
positions and is acknowledged by experienced engineers throughout the world as the 
best general purpose electrode for welding mild steel 


MUREX WELDING PROCESSES LTD., WALTHAM CROSS, HERTS 
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Jig-grinding Machine 
HE “ Matrix” 56-12-18 Jig Grinding 
shown in Fig. 9 is a British designed and built 
machine produced by the Coventry Gauge and Tool Co 
Ltd., the sole agents in the United Kingdom for whom 
are the Rockwell Machine Tool Co., Welsh Harp, 
Edgware Road, London, N.W.2. This machine is said 
to enable hardened materials to be worked without distor- 
tion and held to close tolerances, thus overcoming the 
problems of maintaining tolerances when hardening 
finished parts 


Jig-grinding machine 





Corrosion Deterrent 
i Plus-Gas Co. Ltd., 1 to 11, Hay Hill, London, 
W.1 have produced a solution for the pre-treatment 
of rusted metal surfaces before painting--Formula “ E,” 
a non-acid, non-toxic fluid, made from a special blend of 


tannins, which combine with the oxides on already 
corroded metals (ferrous or non-ferrous) to form a hard 
and insoluble tannate film his film halts further 


corrosion by making the metal inert and at the same time 
creating a surface which bonds well with all recognised 
industrial paints and increases their covering capacity 
[he solution is claimed to be safer and easier to use than 
phosphate or phosphoric acid compounds, as well as 
being cheaper and can be of assistance in welding and 
flame cutting operations since lightly corroded plates can 
be resistance welded after treatment with the fluid and 
an oxyacetylene flame will burn away the film without 
leaving any slag deposits 








Al 


Machine 


SEPTEMBER 1Y60) 


INDUSTRIES 





Fig 10 


Roll Seam-welding Machine 

HE “SAGU 125” air-operated universal roll-seam 

welder, being produced in this country by Electro 
Mechan-Heat Ltd. of Kingston-upon-Thames, is designed 
for the mass-production of drums and tanks or the 
fabrication of sheet-metal sections such as are required in 
the construction of railway carriages (Fig. 10 The 
motor is sited on top of the upper arm and the drive 
transmitted by a vertical shaft and gearing through the 
air cylinder and welding head of the upper electrode 
The machine can be used for circumferential or longi- 
tudinal seam welding by simply rotating the upper head 
through 90 deg. in either direction and exchanging the 
lower arm extension; circumferential welds can be made 
clockwise or anti-clockwise as required by operating a 
reversing switch; the vertical shaft is driven by a 3-phase 
KOPP variable-speed motor developing 0.5 h.p. at 
1,000 r.p.m. which can be set by means of a variator to 


run at speeds between 310 and 2,800 r.p.m. to give 
lineal feed rates of 1 ft. 11 in. per min. to 21 ft. 6 in. per 
min. between electrodes 
Crystal Chronometer 
YOMMUNICATIONS SYSTEMS LTD., Norfolk 
4 Street, London, W.C.2, have developed an all- 


electronic precision pulse source with a time interval 
accuracy of the order of a few seconds per annum, 
contained within a small physical unit and employing 
a crystal-controlled oscillator to generate a basic frequency 
which is fed to a series of binary dividers rhe 
outputs of the dividers are fed to separate pulsing 
relay circuits to produce pulses at required intervals 
Circuits are completely transistorized and make use of 
printed circuit panels of the plug-in type. The standard 
chronometer operates on 24 volts d.c. and produces 
three square wave pulses at intervals of 1, 30 and 60 seconds 
respectively, but other pulse outputs can be provided 


Anti-splatter Welding Compound 
HE Union Carbide International Co., 270 Park 

Avenue, New York, 17, have produced a silicone- 
containing compound called ‘65 Sigma Nozzle Com 
pound” which eliminates work stoppages caused by 
splatter encrusting welding nozzles. The compound is 
applied to the nozzle before welding and forms a thin 
invisible coating over the bore and mouth preventing the 
splatter from sticking. 
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SHEET METAI 


FOR A SMOOTH 
OUTPUT OF 
PERFECT 
FINISHES 


use test-tube tack rags 


Specially formulated for 
today’s surface coating 
compositions 


consult 


ANTI-DUST SERVICES LTD. 


for dust problems 


P.O. BOX 28, DUDLEY, WORCS. 
Telephone : Dudley 54816 


ANTI-STAUB GmbH., FRANKFURT/MAIN G 
Taccy Door Mats Brooms 


Coy 


Dust Barrier Curtaining 


SPOT WELDERS 


ll “a » Pedal operated with 

bs - | electronic control, 

or automatic motor 
driven. 


; 
4) ALSO 


BUTT WELDERS 
AND 
AUTO FABRIC 
WELDERS 


for 


Steel Wire Mesh 


ERMANY 


Tools 


Assoc 
Also 


Write today for full 
particulars 


"7 THE WESTMINSTER 
ENGINEERING CO. LTD 


(Dept. RWS), Victoria Rd., Willesden Junction, London NWIO0 
Tel: ELGar 7372 (2 lines) 


Spot Welder 
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P.M.G. 
INTERLOCK 
PRESS GUARD 


Easy feeding through ex- 
ceptionally large aperture 
with perfect safety for the 
operator who can close the 
‘Camiock” guard either 
manually or automatically 
with the Newmatic 
Sequential Air Operation 
Unit. The Guard design 
avoids taking up tool space 
and large area top tools 
are accommodated. Inter- 
locks are provided with the 
clutch and crank shaft. 


Send for details today given 
in Leaflet No. 41. 


MACHINE YGUARDS {7D 
> a? 


Photograph by permission of 
Messrs. Taylor & Challen Ltd 


PRICE MACHINE GUARDS LTD. 
Powke Lane, Old Hill, Staffs. 


Tel.: Cradley Heath 66423 
"Grams: ‘‘Prigard’’ Cradley Heath 





596: 


20 A nd aluminiun lloy, brass EACH 
P vit ned " 
Obtainable from Hardware and Tool Shops 
3 See oe ae ee a ’ 
1a | 


Patentoris Ltd Mitre House. Western Road, Brighton, Tel - Brighton 25580 
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Roell & Korthaus 404 


SHEET METAL 7 TOGGLE BOLT 
TESTING 
MACHINES 








Up to 35 tons 





capacity 


Fl L LY) Nese mn % “l | ¢ 93 : ] Reg. Design 890044 
AUTOMATIC OPERATION wala win tan: imues 


yet neat in design 
With Electronic Cut-out for We supply an extensive range of 


Erichsen & Olsen Tests TOGGLE BOLTS 


— Catalogue on request 


INGERSOLL LOCKS LTD.) PARKER (TOGGLES) LTb. 
NDUSTRIAL INSTRUMENTS DIVISION 39, Wilson Street, London, E.C.2 


91, MOORGATE, LONDON, E.C.2. Tel: NATional 9144 | Monarch 9275 














GALVANIZING 
BATHS ARTICLES 


j 7 : ' FOR THE SHEET 
‘ ze, YVate a 
. METAL AND TIN- 


hic ss and 
thickness and PLATE INDUSTRIES 








corner radius 
SPECIALITIES 
; WIRE BAIL AND 
requirements. § ' DRUM HANDLES 
' IN ALL SIZES FOR 
PAINT, OIL AND 
special low OTHER CONTAINERS 


carbon, low ’ 
silicon steel, i 


dev eloped to 


to customers 


Made from 








resist attack 


by the spelter. 








| BRADLEY & BURCH 
Delivery as iy ea" te | faa m given to WIRE COMPONENTS 

eakdown orders. Li MM ITED 
DORMAN LONG (s:.<i) LTD 65, LONDON WALL, LONDON, E.C.2 


MIDDLESBROUGH AND LONDON "PHONE: NAT. 7518 "GRAMS: CLAVIGER, AVE, LONDON 
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For SHEET METAL WORK 


We undertake sheet metal work of every description 
and offer a service specialising in prompt and accurate 
work. Small or large quantities can be handled and our 
design department will be pleased to advise you on your 
particular problem. 


Consult — 


H. KIMBER LIMITED 


6 HIGH STREET, COLLIERS WOOD, S.W.19 
Telephone: LiBerty 7281 (4 lines) 














SHEET 


DUPLEX -™ | 
= DEROTA 


TRANSFER PRESS 


£1,100 


Complete with electrics. Under maker's guarantee 


Capacities IMMEDIATE DELIVERY 


16, 14, 10, & 


7 s.w.g. FREE TOOLING ADVICE 


Prompt «& 
Deliveries 


FOR DETAILS WRITE TO:— HEADLAND WORKS LTD 
DUPLEX ELECTRIC TOOLS LTD. coe igi 
HIGH STREET, PURLEY, SURREY Telephone : Lake Road, : 
Phone: UPLANDS 3731 and 8621 Ports. 20899 Portsmouth 
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CLASSIFIED ADVERTISEMENTS 


PREPAID BATES: TYPE ADVERTISEMENTS (no blocks) 2/- per line or 24/- per single column inch (12 lines per inch). Minimum 
charge 8/- (4 lines). Average number of words per line 7. 

DISPLAY ADVERTISEMENTS (with or without blocks) per single column inch (width 2 ins.) 12 insertions £1. 10. 0. each, 

6 insertions £1. 13. 0. each, single insertion £2. 0. 0. (pro rata larger spaces) BOX NUMBER 2/6 including postage of replies 
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Advertisements (accompanied by a remittance) and REPLIES TO BOX NUMBERS should be oddressed to the Classified Advertisement 
Manager, ** Sheet Metal Industries,’’ John Adam House, 17-19, John Adam Street, Adelphi, London, W.C.2 Telephone: TRAfalgar 6171. 


MACHINERY and MATERIALS WANTED 


— BOX Plant and Presses required 
i r 1 : . con 
inufacture Modern Packages Ltd 


STEEL STRIP Tn 
[MACHINERY and MATERIALS 
in Coil | FOR SALE—contd, 


A7LEWOOD \ DENI 12 in 
MOTORISED SPINNING LATHE for 
Bet weer ' ; ' 


th on 











n and rre ar 








M.K. Electric Limited, manufacturers of Electrical 
Accessories, wish to establish contact with suppliers lGiemion heed Gee ee ee 


of Mild Steel Strip, particularly in coil form, with tk. 35, Bene tend inate wae 
a view to placing future, and if possible immediate » 
contracts, for continuous and large quantities. GUILLOTINE CHARTS 


Estimating and Time Study 


Offers should be addressed to j At tos rts are ay y have beer 


by 15 


SUPPLIES MANAGER ‘ime Study exper They 


M.K. ELECTRIC LTD. | icutuing™ standard ft. %3 Mt, shoes: the 


sheet and 
Shrubbery Road - Edmonton - London - N.9 | Sc. 64. chteinshis ben CP. Bon ae 
Telephone : EDMonton 5151 ad, Wembley, Middx 


x CRABTREE POWPR EDGI 
FOLDING MACHINE for sale For 








ed 





we f reets up to approxi 


S.W.G. mild steel Adjustable 


SELL US YOUR c ines Treadle clutch Automatic 
ampi Maximum hook formed 4 in 


rking length 30) in F. J. Edwards 


SURPLUS STAINLESS STEEL |.) (0 ser" 
ter Street, Birmingham ; 





SHEETS - PLATES - BARS - TUBES - SECTIONS - STRIPS - BLANKS - OFFCUTS 
e top prices paid (We 
e offers by return or our | New GOSMETA 30, 40, 60 and 100 ‘on 


resses yen fronted nclinable 


adjustable strok 1otorised 400 /440/3/ 50 
buyer will call New Le RA 204 ND inclinable po 


{ 
Power Presses 25 tons apacity, fixed 
stroke 3 in motorised 400/440/3/50 
| BLISS 804 Single Action, double sided Power 


e prompt collection and payment 
Press 1,000 tons apacit trok 20 ; 
STAINLESS RECOVERIES ETD |, ie) iss pm motorised 


M ouble sided, single action 
DOVER ROAD . TRADING ESTATE . SLOUGH . BUCKS . Tel: SLOUGH 24622 | Power pery 110 tons capacity 12 ~ 
| stroke, be 2¢ ’ x 26 in motorisec 
400 /3/50 


MACHINERY and MATERIALS FOR SALE | SEDGWICK D.¢ late Bending and Folding 








Machine, 10 ft apacity, motorised 





4 3 

STEVENS & BULLIVANT NO ¢ | 

BRITIS Cl NG odel 90-4 schs 
SS" MOTORISED ROTARY COLD SWAG: || “CHICAGO” PRESS BRAKES |} BRITISH CLEARING Model 90-6 Mechan 
. c " t ft x4di eer 

ING MACHINE for sale 2. apacity bi8h |i Here are six modern Press Brakes for || frames, motorised 400/440/3/50 
tensile 2 16 in., mild a solid 1/4 in work nearly every S.M. Shop can use. |) RHODES 6 ft. x | in. mechanical, overcrank 
ry Py $0. tke af * ft "S od 131A. 4 ft. x 2 g.— 6” throat—10 tons Guillotine, motorised 400 /440/3/50 
from F. 3. Ganecds Ltd. 59, Eusto Roed | -131B. 4 ft. x 18g.—12” throat—10 tons [| TRIUMPH 10 ft. x 4 in. overcrank 
L he NW 1 ‘ Al Ww ese S wes . 265 6 ft. x 18 g.— 6” throat—25 tons Guillotine Shearing Machine, all steel con 
. ad 4 J or . ater tree _ 56A. 6 ft 16¢.— 6” throat—25 tons structior motorised 400 /'440/3/50 

renege —— 56B. 6 ft. x 16g. for punching—25 tons ew PEARSON 10 ft x 4+ if apacit 
E RCO RAPID FLANGING MACHINE 68B B ft. x 14g. — 8” throat— 36 tons Flectri Hydrauli Guillotine motorised 

4 for sale “ HD, arranged for ideal for work within rated capacity. Variable 400 /440/3/50 
motor drive for 400 volts, 3 phase, 50 cycles strokes up to 50 per minute. Foot control. 
Maximum thickness 4 in Maximum height All steel! construction. | THOS. Ww. WARD LTD 
f flange 1} in For flanging either straight : 

i I | 

»r curved edges. Photo and full details from Retssashte prices Ciresier en croquet. ALBION WORKS .- SHEFFIELD 
F. J. Edwards, Ltd 359, Euston Road, |{ THE OLIVER MACHINERY CO.LTD. Phone: 26311 Ext. 371 


London, N.W.1, or 4i Water Street, Birm- | — 
~ rect, Birm- |] 496 DEANSGATE, MANCHESTER, 3 || gamesses ‘Wards might have Tel 








nghan 
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MACHINERY and MATERIALS FOR SALE—contd. 








LEO RAPP (STEEL) LIMITED COLD REDUCED 
Steel Stockholders 
Wimborne Avenue, Norwood Green, Southal!, Middx. STEEL SHEETS 


Telephone: Southall 2322 
MILD STEEL SHEETS, C.R.C.A., C.R.G.P., E.D.D.; PLATES; BLACK AND 
BRIGHT M/S. FLATS, BARS, SECTIONS, ALLOYS. U.S.A. Origin at Mill prices for 
early shipment. 


Primes and Non-Primes. Capacity for shearing and profile cutting. 
BARTELLA LIMITED 
3 CHESTERFIELD GARDENS, 


PURE ALUMINIUM ||| tonoon. w: 


Tel.: GRO 3369 Telex: Londor 


SHEETS ct: hi 


HALF HARD 

















SECTION FORM 
5 Tons 6 ft. 3 ft. 16 gauge 2s. 5d. per Ib. 
-dilie 7 ROLLING 


5 Tons 6 ft. « 3 ft. 18 gauge 2s. 51d. per Ib. MACHINES 
5 Tons 6 ft. « 3 ft. 22 gauge 2s. 6)d. per Ib. e 
ALL PRICES EX-LONDON WAREHOUSE SOLES and SOGLS 


requirements 
Enquiries to :— e 
Box No. 947 *‘ Sheet Metal Industries "’ CHAS. W. BIRD Ltd. 
17-19, John Adam Street, London, W.C.2 Junction Works, Oldbury Rd. 


Staffs. Smethwick 
SME. 0027 


KINGSLAND For all HAND AND POWER SHEET 
METALWORKING MACHINES 
- Hand Bending Rolls 


GUILLOTINES : 
; 1a¢ £27.10.0 
16G £45.10.0 

















a 
6 
é €225.10.0 


Power Bending Rolls 
£380 
£807 
£853 
£907 

- £1,142 
£1 302 
£1,813 


PRESS BRAKES & FOLDERS 


Treadle Guillotines ower Guillotines Hand Folders 
18G — £61.10.0 14G 377 3 18G — £66.15.0 
16G — £80.00 16.10 18G — £87. 0.0 
18G £90. 0.0 16G £219. 0.0 
146G — £99.00 14G £322.10.0 
10G £538.10.0 
) - £745. 0.0 
14G £543. 0.0 


18G — £233.19.0 ; 6 
20G — £327.10.0 1 10.0 ¢ 
* EARLY DELIVERIES p 
« FIRST CLASS AFTER SALES SERVICE 8 
+ DEMONSTRATIONS AVAILABLE 4 


ress Brakes 


The KINGSLAND Engineering Co. Ltd., 25 37 Hackney Rd., London, E.2 Phone: SHOreditch 6357 5635 
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MACHINERY and MATERIALS FOR SALE—contd. 





Vsr . ms 71 3,16 x 35 5/8, 10 tons 7 
4 8 4 7/8 18 BG oe someal I 


Ma Quality ST f t.| DH 

mfr Strache & Henshaw Mult Transfer | blankholder 
M R fler considered Box | Stee 

No. 945, She« Metal Industries," 17-19, | up t 

John Adam § London, W.C.2 | uprights 





RECTIFIER 
INSTALLATION 


E23 


6,000 KW. OUTPUT 
Latest type G.E.C. Mercury Are, pump- || %) 


PRACTICALLY UNUSED 


tappings. Output A.C. 500 V. 12,000 w 
Amp. with provision for D.C. Voltage 
variation, Rectification 12 Phase. 


Also Six separate 1,000 KW. equip- 
ments exactly as above. Further details 
and inspection on request. 


(M C) LIMITED : 
Irkdale Street, Cheetham Hill, 
Manchester, 8 I 














“OLIVER”: 


25,000 Le ners now in use for Duct 
nig ana n aneous work Two sizes 
( ul 20 g. sheet 
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MACHINERY and MATERIALS 
FOR SALE AND WANTED 





PORTABLE POWER TOOLS 


NS; used, bought, sold, exchanged 
Arthur Drysdale and Co., Ltd., 38, 
ommerce Road, Wood Green, London, 


4 
( 


N.22. Bowes Park 7221 





SITUATIONS VACANT 





FOR SALE | tape LING M 


v 


less, steel tank, air cooled, complete tw 
with all control and «witch gear in steel 3K 
cabinet. ayes 


= CTION Mana w planning 

experience for M ands Sheet 

’ r gs and abr ' yuantity 

fuctior Details i Box N 9, 

She Metal Industries,’ 17-19 John 
Adam Street, London, W. 





BOOKS 








Input 6,600V 3 50 or 11,000 3/50 with || 7°'/"* 


r 
VERY ATTRACTIVE PRICE I 
Approx. 1 6th ORIGINAL COST || IFS | 


DAVIDSONS ENGINEERS || «::: 


Te COLlyhurst 1610 INE f 





IY & 4 A —- \time RECORDERS 


RENTAL SERVICE 


TIME RECORDER SUPPLY 
& MAINTENANCE CO., LTD. 


157/159, BOROUGH HIGH ST. LONDON, S.€.1 | 














~é 


Ten times faster in making Pittsburgh | 
Locks than Bending Brakes. 
Speed 25ft. per minute. 

Speed and reliability make the LOCK- | 






FORMER pre-eminent. | Bet 


Send for circular, samples and prices | Dk 


THE OLIVER MACHINERY 


co., LTD. 
196, DEANSGATE, MANCHESTER, 3 


8 ft RHODES PRESS BRAKE 


—. BOX Engineers and others concerned 
with sheet metal production problems 
should have a copy of “ Tin Box Manufac- 
ure by J. W. Langton, M.B.E., B.Sc., 
M.1i.Mech.E., obtainable from Cagning Pub 
ications, 14, Coleman Street, London, E.C.2, 
> s 6d. post free Leaflet free 





CONTRACT WORK REQUIRED 





ET US quote you for metal spinnings m 
4a eta ip to 25 in. blank ades 
fer 


Ha fax l \ Works, Fenton Road 


( tnzam 
t N Shex M Industries,’ 
j A S I Ww. 
p* SS WORK < plions carried 
Deep Draw 15 in. deep, 
BK ATA f I r ! ’ } 5 tons Wades 
H ax l \ Work Fenton Road 
H ax 
ODIFICATIONS t undard 
M P vI k for ta 
fer - D> ta t 4 rk 
fe) i fing Profil t 
j I : work 
s M I nenta and 
f I La Yard Ux 
M I UXB e It 


— METAL Fabrications of precision 
» : repetit nature a speciality.—-Wades 
Halifax Ltd, Arden Works, Fenton Road, 
Halifax 


PRECISION Sheet Metal Work for the 
Rad 


und» Electrica Trade Chassis, 
Panels, Brackets. ¢ Pow Press capacity 
p t 100 tons Press brake capacity up to 


f x 7/32 in All spray and stove 
ALD approved The Kaymet 
mpar Kaymet Works Syivan Grove, 


London, S.E.15. Telephone NEW Cross 6644 





FDWARDS LIMITED, 
359, Euston Road, London, N.W.1, 


Water Street, Birmingham 3. 


METAL SPINNING &| 
SHEET METAL WORK 


Enquiries Invited 
ALFRED A. CORRE & OO. LTD. 


23, JACOS STREET, LONDON, 5S.£.1 
Telephone: Bermondsey 2858 
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METAI 
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VITREOUS 
ENAMELLING 


Capacityjavailable for Sheet 
Meta! Parts 


ALSO FACILITIES FOR FABRICATION 


We are noted for Prompt Service 
and Highest Quality 


JOHN KING & SON (ENAMELLERS) LTD. 


P.O. BOX NO. 4, CHESTERFIELD 








TINNED STRIP 


Copper, Brass and Steel strip and 

Foil in coils of any length, tinned by 

“CONTINUOUS HOT 

DIP PROCESS” 

Max. Width 7 in 18 to 48 s.w.g. 
Competitive prices 

e 

STRIP METAL TINNERS LTD. 
School Lane, Welling, Kent 


Telephone : BE Xleyheath 1120 


Quick delivery 


DRAKESONS—— 


(GENERAL METAL SPINNERS) LIMITED 


CAPACITY UP TO 72’ 
IN ALL METALS 


SPECIALISTS IN STAINLESS 
STEEL HYDRAULIC SPINNING 


SHEET METAL ENGINEERS 


21 PARKHOUSE STREET, CAMBERWELL 


LONDON, S.E.5. en orey 











GERHARDY | BROS. LTD 





GREAT MISSENDEN, BUCKS © 


Telephone: Great Missenden 2267 (3 lines) Kd 


brass 
admium 
hrome 
opper 
gold 
nickel 
rhodium 
silver 
tin 

zinc 


rotofinishing 
hand polishing 
All finishes in 
stove enamel 





| MANUFACTURERS HAVE 


LARGE CAPACITY 


For pressings, stampings or complete 
products. Stove enamelled and pack- 
aged. Presses 159 tons 6 ft. 3 ft. bed. 
Continuous ovens. Large steel stock 
available. Box No. 953, ‘‘Sheet Metal 
Industries,’ 17-19, John Adam Street, 
London, W.C.2. 











BENT WIRE ARTICLES 
SMALL PRESSINGS 
REPETITION-TURNED PARTS 


‘Street Works, Shipley, Yorks. 


& U. ATKINSON, LTD. 








METAL SPINNING OUR SPECIALITY 


(HYDRAULIC AND FLOW TURNING) 

POWER PRESSWORK to 250-ton capacity, including Hydraulic. 
GENERAL SHEET METAL WORK, ARGON, ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 
SHAWE METAL SPINNING WORKS 


ELTHORNE ROAD 


DOMINANT WORKS 
(opposite Boothby Road) 


UP TO 9 ft. DIAMETER 


LONDON, N. 19 


Telephone: ARChway 6631/4 
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BRITISH MANUFACTURER/DISTRIBUTORS 
WANTED IN CONSUMER AREAS 
THROUGHOUT G.B. FOR PATENTED* 
“XL CHIMNEY COWL” (Royalty Basis) 


*British Patent No. 814868 


The Patentee would also 
consider consigning patent 
rights 


Features of the Cowl are: 
%*& The head may be rotated to any 
desired angle after erection 
without removal of base from 
chimney 
The 4 curved faces of the cow! 
defiect the wind off it, thus f 
allowing free passage of smoke 
through the 4 open side vents 
A draught inducer inside the head of the cowl creates 
upthrust of draught, forcing the smoke out through 
side vents thus eliminating backdraught 
Made of weather resistant galvanised iron 


Proven Profitable Line 


interested parties please reply to 
Cowl Manu Dist., 
P.O. Box 1998, Wellington, 
New Zealand. 








SHEET METAI 


INDUSTRIES 


ENGINEERS & 


PRESS TOOLMAKERs 


Press Tools for the Tin Box and 
Sheet Meta! Trades 


Speciality 


DIE FORGINGS 
POWER PRESS REPAIRS 


Send for List of Second-hand Presses and 


Machinery 


H. & G. HOPTON (Est. 1870) 


219-221 BLACKSTOCK ROAD, LONDON, N.5. 
Telephone: Canonbury 9444/5 








ODDIE FASTENERS 


The fastener with endless applications in the 
Sheet Metal Industry. 


SIMPLE—POSITIVE—SELF LOCKING 


Made in a variety of types and sizes. Special 

fasteners to suit customers requirements. 

Used on quickly detachable panels, inspection 

doors, access covers, machine guards, panel 
covers, fairings, box lids, etc. 


'For full details and literature apply to:— 


ODDIE BRADBURY & CULL LTD. 


SOUTHAMPTON 
Cables: FASTENERS SOUTHAMPTON 





Telephone: 55883 








THE 


SKERNE WORKS 
LIMITED 


ALBERT HILL, DARLINGTON 
(Tel: Darlington 5612) 


PRESSINGS 
PRESSED SECTIONS 
COLD FORMED SECTIONS 
FABRICATIONS 
MACHINED PARTS 
IN ALL METALS 


All enquiries promptly dealt with 
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with the spelter coating that holds fast 


GALVANIZED SHEETS 


Uniform coating 


High resistance to corrosion 


FEE 





Easy ‘workability’ 


‘Speltafast’, with its tight and uniform coating, is 
so well bonded that it will withstand seaming and lock 
forming, and all stamping and drawing operations 


within the range of the steel base. 


‘Speltafast' is available in plain sheets up to 48” wide 
(depending on gauge), in gauges from 18 to 32, and 
in lengths from 36” to 144”. Corrugated sheets are 


available in various profiles. 


Richard Thomas & Baldwins (Sales) Limited 


Sheet and Plate Department, 47 PARK STREET, LONDON, W.1 Telephone: Mayfair 8432 
MITRE WORKS, EAGLE STREET, WOLVERHAMPTON Telephone: Wolverhampton 2 
613-620 ROYAL EXCHANGE, MANCHESTER 2 Telephone: Deansgat 


























Py OLLERS for sheet metal and plate 


sure you get a good modern machine which will handle your work 


Yor wilt beh § Plate & 
approve of | Metal 
“muem:_prending Rollers 


MODEL TR 


ator drive to suit the 
Well designed and 
eight saving, 


| Model aoe hn 24] TRH 26 | TRH 28 | TRH 44 | 
Capacity in | 48° x4" | 72" x 


mild steel 


eat) hl. hl Uh hl ee a 

top roller ‘ $ 
The above are for motor drive; 485" x 4” and 72” x 4" 
can be supplied for hand operation, Model TR/HO. 


t terms; monthly account, hire purchase or the F JE Machine Hire Plan 


EDWARDS HOUSE, 359-361 EUSTON ROAD, LONDON, N.W.1 
, ) Lela ky Phones: EUSTON 4681 (7 tines) 3771 (4 lines) Grams: Bescotools London NW1 
: af LANSDOWNE HOUSE, 44 WATER STREET, BIRMINGHAM, 3 


Phones : CENtral 7606/8 Grams : Bescotools Birmingham 3 


